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FOREWORD

The Jiffy III War Game model was used in the development or the SCORES
Europe III scenario, which provides the combat developments community with a
common base of assumptione, threat forces, weapans, organizations, terrain,
and tactics for the 1985 timeframe. The 1977 versicn of Jiffy was
extens1ve1y modified and improved for the Eurape, II! work.  This report
documents the Jiffy III model as used for Europe [II and incorporates a
significant portion of CACDA Jiffy War Game Documentation, Techuical Manuals :
TR 2-77, TR 3-77, and TR 4-77, originally nublished in 1°77 This report . ' !
documenits all the changes end improvements completed through April 1980. 2

There are five volumes of Jiffy III War Game documentation, The first
volume is ‘the Executive Summary. Volume II is the Methodology, which
describes the overall Jiffy III War Game methodology including detailed
descriptions of the combat assessment equations. The computer calculates ;
the attritions nased on these equations. The unclassified portions of the
~ data are given in Volume II. Volume III contains classified data as i
required for tne Jiffy IIl model. Volume IV is the Users Manual, which j
contains a discussion of the manual aspects and the automated features of
the gaming process and exemplifies the relationship between them through
some sample runs. Volume V, the Programmers Manual, consists of
description; and FORTRAN code of all programs and routines asscciated with
the Jiffy "II Geme. .

This ceport was compiled principally hy Dr, Channing L, Pao, Or. Robert
J. Schwahauer, Ms. Sandra Elliot, Mr. James H. Kennington and Mr. William D.
Reélph. |hé-compilers wish to acknowIedge the SCORES gaming staff of the
Combines Arms Combat Development Activity who served as consultants during
the me’hodnlogy improvement.
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ABSTRACT

This report is one of a set of five volumes produced to document the
combat assessment methodologies and automated features of the Combined Arms
Combat Developments Activity (CACDA) Jiffy III war gaming process. The
Jiffy procass was originally developed to support the TRADOC Scenario
Orientad Recurring Evaluation System (SCORLS) scenario development and force
evaluation efforts. [n 1978, the 1977 version of the Jiffy was extensively
modified and improved to support Eurcpe [II scenario gaming. This report
documents the Jiffy mode! used for that gaming through March 1980. Volume
Il of this report contains the methodologies used in the autsmatad routines
of the Jiffy [Il Game. An unclassified data base, which was developed for

test and demonstration purposes, is presented in Volume [I. The classified'

data used in the Jiffy IIl Game during secure productidn runs, and their
sources, are published separately as Volume III to keep the methodology
volume unclassified. The other three volumes in the set are the Executive
Summary (Volume 1), the User's Manual (Volume IV), and the Programmers
Manual (Volume V).
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CA JIFFY IIT WAR GAME
Methodology.

1. INTRCDUCTION. This report describes the methodologies and data used

in the Jiffy [II model, a computer. program that automates the combat
assessments of the Cﬂ’ﬁA Jiffy war gaming process. Discussions.of tn
manual aspects of the CAZDA Jiffy [II war gaming process mav be found in
the CACTA Jiffy III War Game Users Manual, Volume [V. 'To avoid classifring
the metncdologqy discussions in this report all classified data used in

the Jiffy III model are published separately as Volume [II to this CACCA
Jiffy [Il War Game documentation. Ho ever, the Jiffy model continues to
be modified or improved for new scenarios/studies. This raeport decuments
all the changes and improvements completzd through April 1980, '

2. OVERVIEW.

a. Background.

(1) The Jiffy Game has existed, as a manual war game, since the late
1960*'s. In its early stages, the game was completely manual and,
corraspondingly, its assessment methodology was simplistic based on the
firepower scores of a few key weapon systems. In late 1972, USATRADOC
established the Scenario Oriented Recurring Evaluation System '(SCORES),
the standard scenar‘o deveiopment process that was to be based on the
Jiffy Game. With the advent of SCORES, it was recogr-zed that the
simplistic, firepower ccore-driven Jiffy Game, altho:;h responsive, was
not of adequate resolution to produce the quality product expected from
SCORES. Thys, the Jiffy Game underwent major methodclogy modifications,
which allowed the gaming of the complete spectrum of conventional weapon
systems and upgraded the assessment methodologies to use weapon
characteristics as the basis Yor assessments.. Mowever, as the level of
detail increased, the number of manual calculations and the amount of data
required to make the calculations also increased. Finally, 1t became
necessary to automate the assessment calculations to maintain the Jiffy ‘ :
Game responsiveness. The automation process was completed in May 1975. : !
This methodology was developed principally by MAJ Karl Lowe, assisted by i
- LTC Tom Buff, MAJ xen Nich, and MAJ Bob Riddick, and was documented in : :

July 1975 with th> pubi: sniwg of the USACACDA SCORES 'Jiffy" ¥ar Gaming
Methodology.

(2) 1In the fall of 1975, as a quality assurance measure, the Jiffy . :
Game methodology was subjected to sensitivity analysis. A Jiffy Game , ‘ i
improvement program was initiated as a result of the analysis. The R .
improvemant program basically accomplished three tasks. First, the ' i
assessment methodoiogy was modified and improved. Second, the capability
" to maintain on computer files a hierarchy of units consistent with the . : - P
overall gaming methodology was added to the Jiffy Game 1n 1977. Finally, .
detailed documentation of the revised methodology and all supporting !
computer programs was published in 1977 by Timothy J. Bafley, Gerald A. ' |-
Martin and MAJ Francis W. 0'Brien, Jr. of CACDA. This report incorporates
"substantial portions of the 1977 documentation.




(3) In 1978, TRADOC directed CACDA to develop the SCORES Eurcpe III
Scenario in the 1986 timeframe to integrate NATQ forces and employ new
we2pons, doctrine, and organizations to'assess combat and combat suppart
units. The Jiffy model was extensively modified for the Europe III
gaming; and further improvements in areas such as EW, smoke, dust, thermal
sight, and tne attack nelicopter/air defense assessment subroutines were
made. This report documents the Jiffy III Game model used for Europe [II

gaming.

b. Gamer Functions.

(1) The CACDA Jiffy III war gaming process is a'computer-
assfsted, manual war game developed and operatad at the USATRADOC Combined
Arms Combat Developments Activity (CACDA), Fort Leavenwerth, Kansas, for
scenxrio development and force structure evaluatfon. The Jiffy I[I[ Game
fs a twu -sided, interactive war game, which is designed to be griented
toward the military gamer. This interactive characteristic of the madel
permits military gamers to interject timely, realistic tactical decisions
during the piav of the gane.'

(2) The manual functions of the CACDA Jiffy III war gaming pr05¢ss
are the aspects of military operations that are associated with doctrine
and tactics. The manual functions include the commander's concept of the
situation, the allocation of forces, terrain analysis, movement/map
maneuver, engage/disengage criterfa, and the distribution of personnel and
materiel replacements. Some of the functions of the game are autcmated to
remave from the gamers the burden of manually performing the mary tedious,
repetiticus calcuiations necessary for these functions. These:
computerized functions include the rata-of-advance calculations, the
combat loss assessment of personnel and materiel, and apportionment of the
losses to the combat units.

. 2. Game Resolution. The CACDA Jiffy III war gaming process is 2 low
resolution game that is capable of playing virtually any size force but is
usually gamed at the corps level. Ouring an application of the model, the
corps front 1s divided into sectors in'which the rate-of-advance and i
combat assessment calculations are made. The sectors are typically Blue
battalion sized, which corresponds to. that portion of the corps front that
fs the area of operationm for a Blue battalion. ‘The unit resolution in the
game ‘is generally at the Blue company and Red battalion levels. The
rate-of-advance and combat assessments are based on the aggregate of the
weapon systems of all Red and 3lue combat units in the sector. -The length
of time during which the comcat occure i known as the "“critical
incidest.” Critical fncidants (Cl) % Yically last 4 tc 6 hours. The '
results from thes2 iow resolutfon games cannot be comper «d with those from
high resolution madels, because the Jiffy madel 1s highiy ageregated and
includes many judymental factors. Thus, some questions cannot be answered
explicitly, but the results should show the trend of tactics and dectrine
being studied. The Jiffy game can also be used for initial selection of
fewer alternavives from a large qroup of alternatives in evaluating forces.




d.

Model Capability. The Jiffy III model computer program computes

combat assessments and maintains history filns for each sector played as
well zs cumulative totals for all sectors. Specific capabilities
represented in the Jiffy III model are as follows:

(1)
(2)
(3)
(4)
(5)
(6)
()
- (8)
(9)

Weapon systems in the 1926 timeframe.
Indirect fire. |

Armor/ant{armor.

Infantry.

Attack heliccpter/air defense,
Minefields. |

Thermal sights.

Smoke.

Electronic warfare (EW).

(10) Degradaticn factnrs (dust, tefrain, and weather).

(11

) Automatic computation of the mass value of ground units as

required by the Tactical Air Land Operations (TALON) model.

(12) Postprocessor (surmary of the output).

3. ASSUMPTIONS AND LIMITATIONS OF JI#FY II1 MODEL. The following
assumptions and limitations are generally applicable to the overall

modei.

The specific assumptions concerning each assessment and

degradation factor are discussed in later sections of the report.

1.

In general, the Jiffy IIl model v'thodo]ogies do rot consider any

synergistic effects among the different combat assessments; e.g., the fact
that an armored vehicle is in a minerfeld |does not have any impact on the
. assessment of the armored vehicles by the|indirect fire combat. However,
dust from the indirect fire routine faeds|into the armor and AH/AD
routines and EW from the rate of advance routine feeds into the indirect

fire routine. Although the smoke effects can vary in different routines,
smoke can not be played in’'any routine unless it is played in the rate of .
advance routine.’ T

5. .

Rate of advance is based on firepower scores adjhsted for terrain,

visidbility, the tactical situation, mines, smoke, and EW.

‘.
R




c. Line of sight is not played explicitly in the direct fire routines
but was considered in the development of the expected nu..er of
engagements for direct fire weapons.

d. Visibility is played both as a decrement to acquisition
discriminators, which reduce the number of targets at which to fire, and
s 2 rastriction to the maximum engagement range for direct fire combat.

e. Supprassion is basad on firepower scores and 1s played as a
decrement to the number 67 weapon systems available to fire.

f. No specific unit geometry is played in the Jiffy II! model except
for tndirect fire target classes, which are assumed to be of specific size
and shapes. All the other combat unite in a sector are reduced to - -
characteristic arrays of weapon systems, which engage each other. Any
other considerations concerning unft geometry and battlefield gecmetry are
played by the gamers, off-line. S :

g. Weapon systems in one sector cannot engage the weapcn systems in
another sector.

h. Assessments are generally nonlinear aggregates of one-on-one
duels, except for the infantry and minefield assessments.

f. Dismounted infantry combat casualties are based on firepawer
scores. ' : '

J. Mounted infantry casualties are assessed in propsrtion to ‘infantry
personnel carrfer losses. If fnfantry 1s mounted, it ramains mounted
during the entire CI, except for a special case in the indirect fire
assessment. , :

k. Infantry materiel losses are assossed fn'proportfon to infantry
personnel casualties. .

1. CrewS are lost in proportion to crew-served weapon and vehicle

- losses.,

m. ‘Ammunition expenditures réjlect only the number of rounds fired at
the opposing force. They do not include rounds lost to combat damage.

n. Electronic warfare (EW) is laccounted for in the rate of advance
(ROA) and artillery assessment routines. In the rate of advance, EW.
degrades the firepower scores. In the artillery assessment routine, EW
degrades the number of battery missions for both sides. , -

o, Dust effects in Jiffy will degrade ground and aerfal direct fire
missile systems and CLGP. , - .




p. The Jiffy mode! calculates the portion of weapon systems lost in
combat that are recoverable and nonrecaverable. The recoverable weapon
systems are those accessible and repairable within 2 to 5 days (see
paragraph 17).

4. FCRCE STRUCTURE.

a. General, The Jiffy Game has the capability tc game two forces in
combat against each other. The forces are composed of basic elaments
called units. The size of the units varies, but they are generally K

,company or battalion size for the defencing force, and the next higher
echelon for the attacking force. Units are grouped (task organized) into .
higher echelon organizatiuns, which are referred to as -arent units.
During applications of the game, the gamers are able to manipulate the
forces at the unit and/or parent unit levels defined for that game.

b. Force Definition. Units are fnitialized into the forces through a o
" process designed to take advantage of the US Army's concept of Tables of ' !
Organization and Equipment {TOE). The process, which is performed before
any gaming can begin, involves generating a data base of TOE standard
requirements codes {SRCs). The SRCs define the numbers and types of
weapon systems found in each specific subunit urganization; e.g., an
infantry squad or a tank platoon. From the completed SRC data base, each
unit is defined by giving it a unique name and specifying all SRCs to be
included in it. The units are then task organized into parent units
which, as .a final step, are loaded into the Red or Blue force. A more
detailed discussion of this process may be found {n the Programmers
Manual, and an example is given in appendix A of the Users Manual.

c. Heapon System Arrays. The Jiffy model does not process units in
the combat assessments but, instead, bases its calcuistions on aggregates
of the weapun systams of the opposing forces in a given sector. All units

engaged in combat in a sector are reduced to their individual weapon
systems, which are accumulated for each force as arrays of individual
wezpon systems to oppose each other in combat.

5. GAMER INTERACTIONS

a. .General., Jiffy is a two-sided, computer-assisted, open war game.
Gamers man?pulate forces, using maps and performance indicztors, to
simulate land combat. Gamer fnputs are integrated in the computer model
to assess the combat. A detailed user's %uide for the gamer and gamer
1nput§ is contained in the CACDA Jiffy II[ War Game Volume IV, Users
Manual.

b. Gamer Interactions. The 1nferact1ve Jiffy game is played through
the assassment officer who plays the interaction on the terminal. The
assessment officer works closely with the controller and the Red and Blue
gamers to insure the correctness of all acticns. Many game situations and

S i-' ARSI ik l'iiﬁ SR B M sl e e -




Lide

decision points may be played through the quest'ons appearing on the
‘terminal display screen and outiined as follows (detailed questions will
be shown in Volume IV):
Load forces intn a sector.
Calculate rate of advance.
Assess combat {opticns to play smoke, thermal sight, EW, étc.).
Apportion combat losses to units.
. Display battle statistics.
. Display weapon arrays.
. Add Standard Reference Codes (SRC) to the SRC file.
. Restart ot a previously gamed CI.
End game and/or update history file.
Reset element array.
Review previous run.
Reset terminal output (conmnect, disconnect).
. DATA REQUIREMENTS. The data basc generated for the Jiffy [II model
consists of both uaclassified and classified data. The unclaisified data
are contained in the tables in this report and in the data statements in
the model. The classified data are contained in Volume II! and in a
secarate classified data file in the computer. The major categories of
data are listed below and will be defined and discussed in later sections.

a, Multi-System or General:

(1) Operational Availability Dat;.
(2) Suppression Factors.

(3) Rate of Advance Data.

(4) Visibility.

(5) Combat Inteﬁ;ity Level Factors.v

(6) Percents of Force Deployed Forward.




(7)
(8)
(9)
(10)

- (11)

b.

C'

(6)

(12)

Materiel Losses Per Man Lost.
Crewmen Killed Per Weapon System.
Equipment Repairability Data.
Firepower Scores.

Red Equipment Replacement Policy.

Dust factor.

Indirect Fire:

(1)
(2)
(3)
(a)

(8)
(9)
(10)

Tubes per Battery.

Military Worth,

IOF Level Data:

E1ement; per Area Target.

Non-Targeted Missions.

Probability of Xnowledge.

Rates of Fire. |

Fractional Damage Tables.

CLG? Ki11 Probabilities.

Probability that GLLD not Suppressed or the RPV survives.

Minafiald:

(1)
(2)
(3)
(4)
(5)

(7)

Hours to quuélly Emplace Mines.

Hours to Mechanically Emplace Mines.

Minefield Density.

Antitank Minefield Lethality Data. .

Antipersonne] Minefield Lethality Data.
FASCAM Antitank Lethality Data.’
FASCAM Antipersonnel Lethaifty Data.

d. , Arnior/Antiarmor:

)

N ,a,\-:‘iﬂ':va,',e.;«" At . . : . '




{1) Expected Number of Completed Firings.
(2) Acquisition bata.
(3) Thermal Visibility.
(8) Category Weignis.
(5) Infantry Personnel Killed Per Antitank Weapon.
(6) xiN Probab111tiea.’
e. Infantry:
(1) Casualty Rates.
(2) AmbuSh.Casualty Raiesﬂ
f. Attack Helicopter/Air Defense:

(1) Helicopter Rates of Fire.
(2) Helicopter Ordnance Loads.
(3) AD Weapon Control Factors.

(4) AH Ki11 Probabilities.
(5) AD K111 Probabilities. |
(6) Probabilities of Lire of Sight.
(7) Sorties Available. |
(8) Dust Factors.
(9) Probabilities of Acquisition.or Detection.

(10) Maximum Numbers of Pop-ups.

7. RATE OF ADVANCE.

a. Gemeral. An attacker rarely advances uniformly; instead, he
advances in many short, uneven bounds. The single value for rate of
advance determined in the Jiffy model {s the average of these nonuniform
bounds over a substantially large period of time. The determination of
the rate of advance defines the time-distance relaticnships for the play
of the game, Rate of advance is expressed as efther the distance an

attacker may expect to advance in a specified time or the amount of time
required to advance a specified distance. Rate of advance is affected by




both military and enviromental factors, such as terrain, weather, EW, and
smoke. (For detailed discussions of smoke and EW see paragraphs 10 and
12.) The gamers have the optisns of using the computed ROA or a
Jjudgemental rate of advance determined off-line by the gamers.

b. Firepower Scores. The rate of advance determined by the Jiffy
model is based on firepower scores. Firepower scores are simply numerical
values assigned to weapon systems to quantify their potential to inflict
damage. The firepower scores used in the Jiffy model were derived from
the Concepts Anaiysis Agency's (CAA) Weapon Effectiveness Indices/Weighted
" Unit Values II (WEI/WUV-1I) (reference 4). They were subsequerily updated
for the Europe IIl gaming and cocrdinated with appropriate TRADOC schocls
and centers. The Jiffy model firepower scores are classified and may be
found in Volume III, table B~l, appendix B. An unclassified set of
firepower scores, generated for test and demonstration purposes, is given
in table 1 (all tables «. e shown at the »nd of this volume). The total
firepower score of a force is the sum of the firepower scores of all the
weapon systems in the force. The total firapower score may be divided
into two groups: comoat and fire support. The combat firepower score is
the cumslative firepower score of all the weapon systems expected to be
found in the manauve: elements of the force. They include small arms,
ground mounted antitank weapcons, armored vehicles, tanks, and attack
helicopters. The fire support firepcwer score is the cumulative firepower
score of the weapon systems assoc..ved with fire support roles. These
weapon systems typically include air defense artillery and missiles, field
artillery and rockets, mortars, and tactical aircraft. The firepower
scores for all of the fire support weapon systems except tactical aircraft
are contained in the model and totaled automatically. The firepower
scores for tactical aircraft are input during each run by the gamers and
added to the automatically computed fire support firepower score to yield
the overall fire support firepower score.

. ¢. Methodology. The data base Tor expected rates of advance used in
the Jiffy mode] was developed from historical rate of movement data
compiled in the Research Analysis Corporation (RAC) Theater Quick Game
Model (TGGM) and Theater Battle Model (TBM<68). The Jiffy model rate of
~ advance data base is contained in tables 2 through 6. These ratas are
based on an adjusted force firepower ratio and consider the effects of.the
tactical situation, smoke, EW, attacker mobility, terrain, and
.visibility. The effects of mines are used to adjust t“e rate of advance
.table value accordingly.

(1) Firepower ratio. A firepower ratio 1s a measure of one force's:
capability to inflict damage relative to the capability of another force.
In forming such a ratfo, the tactical situations of the maneuver units of
both the attacking and the defending forces are considered, and the
firepower scores are adjusted accordingly. For instance, a defending
force would expect to be less vulnerable if it were occupying a fortified .
defensive position than if it were engaging the enemy in the open.
Likewise, an attacking force would. expect to inflict greater damage




executing a double envelopment than attacking in a frontal assault. Six
types of tactical situations, as described in table 7, can be played in
the Jiffy model. The firepower score adjustment factors for the weapons
in the attacker and defender maneuver units for all tactical situations
are contained in tables 8 and G, respectively. The fire support weapon
systems are no*t as sensitive to the tacticai situation as those of the
maneuver units, Thus, the adjustment factors for all fire support weapons
are unity. The unadjustad total firepower score for each force is :
multiplied by the arpropriate. tactical situation adjustment factor, and
the attacker-to-defender firepower ratio is then calculated. The
firepower ratio calculation is expressed algebraically as:

s ATSAF, N, FPS, EW; SMOKE,
or B i N >y EA; i

'aﬁ ) DTSAFk , Nk l-F'Sk Ewk SMOKEk

(7-1)

where for all the attacking (1) and defending (k) weapon systems:
FPR = the firepower ratio.
ATSAF = the attacker tacti:al situation adjustment factor.
DSTAF = the gefender tacfical ;1tuation adjustment factor.'

‘N = the number of the ith attacking and kth defending weapon
systems.

FPS = the firepower score of the ith and kth systems.

EW = deg?adation factor fér electronic warfare (EW) to degradé the
enemy's firepower score (see paragraph 12).

SMO¥Z = the percent of the weapon systems not smoked.

(2) Environmental considerations. Many environmental factors may
influence rates of movement. Among thase are vegetation, soil
composition, slope of terrain, natural barriers, weather, and various
conditions that restrict visibility. Since these envirommental factors

- cannot be measured easily and must be averaged.for the conditions that
exist over the entire sector, they have been reduced to only two basic .
factors for consideration in the Jiffy Game. The two environmental
factors of interest are terrain and restriction to.visibility.:
Descriptions of the four generic types of terrain considered in the Jiffy
model are presented in table 10. Visibility restrictions are generally
considered as decrements to an observer's ability to acquire enemy weapon
systems, The visitility categories are given in table 11. The
rate-of-advance methodology, however, considers visibxlity only to the
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extent that it is qualitatively assesszd as good, fair, or poor. Goad
‘visibility corresponds to the visibiiity categories of 1 and 2 in table
11; fair corresponds to categcries 3 and 4; poor visibility corresponds to
category 5.

(3) Milicary considerations. Like the environmental considerations,
the military factors that infiuence rates of advance were first reduced to
those that were measurable and then were simplified to the extant
possible. The intangible qualities and skills of combat, such as
training, morale, fatigue, and a commander's ability to lead ard maneuver
his forces, are military factors that cannot be measured or quantified
raalistically. Of the measurable military factors, the factors considered
in the Jiffy model have ceen reduced to combat nower (firepower ratio),
.mobility, manmade barriers, EW and smoke. Firepower ratics were discussed
above., Mobility is considered cnly to the extent that a force is either
mounted in armored vehicles or dismounted from them. Manmade barriers are
considered as minefields. A minefield reduces a force's rate of advance
tc 75 percent of what its rate of movement woulc pe otherwise. EW
degrades the opponent's firepower score in the rate of advance. Smoke
degrades the firepower score totals of both the user and his adversary.

, (4) Rate of advance. After the military and envirommental
considerations have been made, and the firepower ratio between the forces
has been calculated as outlined, the rate of advance of the attacking
tforce may be determined from tables 2 through 6. The rate of advance is
actually a linear interpolation of the tabulated values, except for the
stalemate conditions. When the firepower ratio is below the stalemate
thrashold shown on each specific table, the rate of advance is set.equal
to zero. In addition, if minefields or barriers are opposing the
attacking force, the interpolated rate of udvance is multiplied by .75,
except for the attack of fortified or prepared defensive positwons whose
table values include use of minefields.

"d, Effect of Attacker Massing. The Jiffy model provides the
attacking force with the capability to mass its weapons within a massing
zone: for FEBA penetration. Tnis action increases the firepower ratio in
the massing zone in favor of the attacker, resulting in an increased rate
of advance within the massing zone. The massing concept is accomplished
in the Jiffy III model through the use of the following equation:

v FPR - FPR. (1 - f) . o
FPR = , = . - | (7-2)
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where:
FPRp = the massed firepower ratio.
'FPR = the firepower ratio as defined in equation 7-.1.
FPRy = the firepower ratio outside of the massing zone required to

hold the enemy.

f = the fraction of the sector which {s in the massing zone.

In the Jiffy model the hoiding firepower ratio (FPR,) is given by the
gamer between 0 and 2.0. For example, assume the attacker enjoys an
overall firepower ratio (FPR) of 5:1 and he wishes to mount a penetration
over 25 percent of a sector (f=.25). Also assume he inputs a holding
firepower ratio (FPRy) of 2.0. From equaticn 7-2, the massed firepower
ratio computes to be 6.0. : ' :

8. SUPPRESSION.

a. General. Suppression is the term given to the condition that
~occurs when the crew of a weapon system {is unabie to perform its duty due
tc fear from inceming enemy fire, Suppression is an intangible; it cannot
be directly measured. Suppression occurs in varying degrees, which are
related to the vulnerability of the crew. . Thus, reasonable indexes of
measurement for suppression appear to be crew vulnerability and wolume of
incoming fire,

b. Methodology.

(1) Suppression is played in the Jiffy Game 'as a decrement to the
number of weapon systems available to fire. Suppression is based on
firepower ratios as a measurement of the volume of fire and is adjusted
for the vulnerability of each particular weapon system. The weapon
systems of mansuver units are considered able to be suppressed by weapon
"systems of the maneuver and fire support elements of the opposing force.
The firepower ratio used for the suppression factor of maneuver weapon
" systems is the total force firepcier ratio. On the other hand, the weapon
systems of the fire support elements are generally considered to be beyoad
the.direct fire range of the maneuver element weapon systems. Therefore,
the firepower ratio used to determine the fire support suppression factor
is the fira support firepower ratio. As defined above, the fire support
firepower ratio is determined by the number of air defense artilinry and
missiles, mortars, vield artillery and rockets, and tactical aircraft.

(2) Table 12 gives the expected percent of attacker and defender
tanks suppressed for the six types of tactical situations as a function of
firepower ratio. This table was developed mainly from RAC TBM-88, vol II,




p. 57 as noted on the table. The values given by the table may be

adjusted for weapon systems other than tanks through the usa of the
vulnerability adjustment factors from table 13. The value extracted from
table 12 multiplied by the appropriate vaiue in tasle 13 produces the
expected percentage of weapon systems that are susrezssed. ‘

(3) It should be noted that there is ne suppression factor for
dismounted infantry. This subject is covered in the discussic: of
dismounvted infantry combat assessments. Another obsarvation tiat can be

.made fronn table 12 is that, for a specific tactical situation, as the

firepower ratio increases the percentage of suppression for the defender
also inci-eases, and the perceantage of the attacker suppressed decreases.
Thic 15 because as the f1repower ratio increases, the attacker is abie to
put a greater volume of Fire on the defender, which results in the
percentage of the defender suppressed increasing. As the defender becomcs
more suppressed, fewer weapons are available to fire at the attacker.
Thus, the volume of .fire being received by the attacker decreases as the
firepower ratio increases, and the percent of the attacker be1ng
suppressed also decreases.

9. COMBAT ASSESSMENTS

a. General The combat assessments of the Jiffy mode1 determ1ne the
attrition of weapon systems and personnel suffered by each force in
combat. The Jiffy game calculates the portions of weapon systems lost in
combat that are recoverable. The recoverable weapon swstems are those
accessible and repairable. The assessments are made in attrition sectors,

_ which typically are battalion' size partitions of the main battle area.
Since the combat assessments in a given sector are based on the number and

type, of individual weapons being employed in combat and their weapon
characteristics, the units in the sector engaged in battle are reduced to
opposing weapon system arrays. The Jiffy model computes the number of

_personnel casualties and weapon system losses as a result of five
‘different types of combat assessments. The assescments are made

1ndependent1y and sequentially. The order in which the combat assessments
in th? model are made normal]y is (the gamers can change this to any
order L

1ndirect fire

‘minefields

armor/antiarmor

infantry

attack he11copter/air deferse

During the gaming of a s-hour crit1ca1 incident, . the losses due  ‘he

entire 6 hours of indirect fire combat are calculated first. These losses

are then subtracted from the arrays of opposing weapon systems vefore the
next type of combat is assessed. It is obvious that with this type of
combat assessment methodology, the synergistic effects of the simultaneous
occurrence of the different types of combat cannot be considered. .In B
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addition, it shtould be noted that the kills by tactical aircraft as well
as losses of tactical aircraft, although considered in tie overall Jiffy
War Gaming process, are determined external to the Jiffy model.

b. 3eneralized Assessment Equation. Except for minafield losses,
comhat attrition is determined in a nonlinear fashion. The generalized
form of the assessment equation is given by equation 9-1:

R

r SSKP.. e
K =|1-n (i ik T (9-1)
21l i .Tk

where, for the i on k engagements

Kg = qumber of targets killed by all firers.

Tk = number of targets engaged.
Rijk = number of rounds fired.
SSKPjx = single-shot kill probability.

.Th.s equation may be considered as a one-on-on2 duel aggregated for all
rounds shot by each type of firer and then aggregated for all types of
firers, Three assumptions are inherent in the application of this equation:

(1) Each target has the probability of 1/Ty that it will be selected
to be shot at for each round fired.

‘ (2) The rounds are uniformly distributed against all appropriate
targets. ' ,

(3) Each f1r1nq is an independent event a target may be engaged more
than once, even arter damaged or killed.

" ¢c. Operaticnal Availability.. Opzrational availability is a parameter
included in all Jiffy model assessment calculations to account for those
vehicles and gther equipment not capable of entering into combat due to
. 1nop=rab111ty. Some percentage of the weapon systems in a force are, at any
given time, b 1ng repaired or undergoing routine maintenance and should not
be considered [in the assessment process. Tables 14 and. 15 give the
operational availability data developed for ail the weapon systems played in
the Ciffy Game. The table entries represent that fraction of the weapon
systems that are expected to be operationally available for combat.
Throughout th Jirfy model assessments, this operational availability is a
factor applied in determining both the number of targets and the numoer of
firers. _ : : :
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" unrealistic.

d. Methodology. A form of the generalized nonlinear assessment
equation 13 used to evaluate all combat assessments except minefield
losses. The following subparagraphs discuss the five combat assessments and
the associated assumptions and pertxnent data in the sequence in which they
apgear in the model.

(1) Ind1r9ct fire assessments.

(a) Genera1. The J’ffy IIT model 1ndirect fire assessment methodology
daetermines the matsriel and parsonnel losses resulting from the play of
three phases of indirect fire support: preparat1ow/counterpreparatxon
fires; combat support fires, e.g., ciose support, counterbattery, air
defense suppression, and interdictien; and final protective fires. The
assessment methodology is one-sided and ic repeated for all indirect fire
weapon-target combinations. The meéthodology addresses each force, in turn,
and computes the expected number of casualties a force's indirect fire
assnts can inflict on the cpposition as determined by the number of each

ecific area tarcet contained in the enemy force, the number of battery
mxssion; available for firing at each specific area target, and the
combination of these parameters in the nonlinear assessmvnt equation. The
computed losses are not subtracted from the force until all assessments in a
phase of indirect fire combat have been made, so the order of assessing the
forces does not affect the outcome.

(b) Assumptions.

_ 1. The three phases of indirect fire combat are gamed 1ndependent1y and
sequentially, beginning with preparation/counterpreparation fires and ending
withh final protective fires.

2. The attacker force can fire up to 60 minutes of preparation fires.
The defender force can also fire up to 60 minutes of counterpreparation
fires, but only if the attacker force fires preparation fires.

3. The defender force can fire up to 60 minutes of final protective
fires; however, final protective fires lasting longer than 15 minutes are

4. The rate of fire for weapons firing preparat1on/c0unterpreparat1on
missions 1s their sustained rate of fire,

5. The rate of fire for aeapons firing combat support missions is based
on estimated resupply rates and doctrine. : _

6. The rate of fire for weapons firing final protective fires is
approximately 67 percent of their maximum rate of fire. (This assumes that
only 2/3 of the units are available to fire.) -

7. Blue mortars do nct fire preparation/counterpreparation missions.
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g; Area targets are hcmogeneous and generally company size.

9. Both the 8lue and Red forces have the capability to fire improved
conventional munitions-dual purpose [1CM-07)Y.

10. Crew casualties are assassed in aroportion to the number of crew
served ~eapons and venhicles lost. -

11. Mounted infantry casualties are assessed in proportion to personnel
carrier losses.

12. Infantry materiel lostes are assessed in propertion to infantry
' personnal casualties. :

11. A CLGP missicn censists of two rounds fired at an interval of 20
seconds. Two CLGP missions may be fired for each 8 tube -~ 135m howitzer
battery mission available, but every CLGP mission reduces the Sattery
missions for conventional fire by 1/4 of a mission, and the § tude - 155mm .
howitzer battery mission will be reduced by 1/3 of the mission. CL3P rounds
are fired at direct fire Systems. If in addition to the GLLD, 2an aerial
designation (RPY) is in use, then CLGP rounds are also fired at some
indirect fire systems.

c) Area targets. The indirect fire weanon systems fire at targets
that are composed of homogenecus 2lements fweapon systems). The tarcals are
twpically company size, meaning the number of elements in a given target
represents the expected number found 1n a company size area. Table 15
identifies the 17 different types of indirect fire area targets plaved in
the Jiffy gama and defines their corresponding characteristics. The number
sf the kth type area targets AT ) in a feree is datermined by the '
following equation: - - .

ATy 0y Ny Cu/Ex o : (9-2)
where for the kth type weapon systems:

AT, = the number of area targets in the force.

|
Nk = the probability that the area target will be acaquired and Z

targeted. ' ‘ ~ |
Ny = thé nymber of eleﬁgnts in thg force. | ;
O = the operational availability of the elements. R
E¢ * the number of e?ehg;gs fn an area target. |
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The target acquisitisn probabilities {Qy) were taken from the pr bability
of knowledge (POK) concept developed during the Antiarmor Systems Progran
Reviaw {[ASPR) by representatives of the military 1ntelTiﬁnnce and electronic
“warfare communities (reference 1). The FUK were determined by a team of
representatives frocm the US Army Intelligence Center and Schoal {USAICS) and
the US Army Security Acency (USASA) who estimated the proporticnal :
contribution of each intalligence gathering asset (expected to te available
by 1985} to the tctal target acquisiiion capability as a function of generic
system type, target type, range, and target location error. These
individual values were aggregated and qualitatively assessed by experienced
military war gamers. The military ludgment employed to POK data was based
on the krowledge not cnly that the typical target was likely to be located
in certain range bands but also that the configuration of the units depended
on their combat role. rfor exarple, field ar~tiilery elements would typically
be located within 16 km of opposing forces. The maneuver unit weapon
systems, on the other hand, would mest likely .be found within 3 km of
opposing forces. Since no other POK data are available at this time, the
original POK data determined by the team of representatives as described
above were reviewed, updated by USACACDA, and coordinated with USA
Intelligence Center and Schools. Tatle 18 Probability of Knowledge, c1ves
the data used in the current model.

(d) Fire distribution. ‘ihe number of battery missions fired at each
specified type of target depends on the distribution of the indirect fire
battery missfons aviilable to be fired. The fire distribution is determined
by an algorithm that considers a targeting scheme and the LEGAL MIX V
concept of military worth of the target, The targeting scheme is shown in
table 19. It shculd be noted that this targetino scheme s used for the
preparation/counterpresaration and combat suppcrt phases of indirect fire
combat and {s not used for the final protective phase. 0Ouring this phase,
it is assumed that the defender will be firing all its indirect fire assots
Just beyond the line of contact. Thus, only the weapon systems expected to
be found in the forward maneuver units are considered as appropriate
- targets. The military worth values for 8lue and Red targets are given in
table 16. In general, indirect fire battery missions are dfstr1buted among
an appropriate targets accord!ng tc the expression:

, AT, M, FAC o ' -
DR, i - (9-3)
- L AL FRY ' -
all k : '
where for the kth type of area tirget:
'FOF, = the fire distribution factor.

AT = the number of area tarjets.-
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MW = the military worth of the area ‘target.

FACk = 1 fire allocation constant,

The fire allocation constant (FAC,) is used to filter out inappropriate
-4~qets based on the targeting scheme.” Thus, the FAC, is set to cne {if it
is an adpropriate target for the indirect fire weapon being fired;
otherwise, it is set equal to z2rn. The fire allocation constant is also
used to a2ilow the gamers the option o play any combimation of close
support, counterbattery, or air defsnse suppression missions. As an
- axample, if a gamer did not want to fire 1ir defense supprassion missions,
Sut wanted to concentrate his indirect fire on close support and
countertattery, the FAC, for alr defense type area targets would be set
equal to zero. An axception occurs when the infantry is mounted during an
attack and dismounts for a final assault on an objective. Infantry type
+ targets are then considered to be targetable as indirect fire missions for
only 1 hour. To account feor this, the fire al!ocat on constant for this
case is expresseq as:

FACY = 1/HR (9-4)

where HR is the length of indiract fire support in hours.

(e) Available battery missions. The number of battery missicns a force
.has to fire {s directly influenced by the number of tubes a force has
available to fire anc their rate of fire during the battle period. The rate
of fire for each tube 1is directly influenced by the three phases of indirect
fire combat. The rates of fire for each t,pe of indirect fire weapon system
have been generated for all Red and Blue indirect fire wrapen systems and
are contained in table 20 for all three ohases of i1ndirect fire combat -
played in the Jiffy Mode!. The weapon capabilities {sustained and maximum
. rates of fire) for all indirect fire weapons were chtained from tha sources
indicated in table 20. The rates cf fire for indirect fire weapons which
fire prepzration/counterpreparation missions are taken to be their sustained
rate of fire. Since final protective fires cannot be considered preplanned
fires, not all indirect fire assets will be available to fire. Expertfenced
military gamers have determined that it is reasonatle to assume that only 67
percent of the assets would be available:. Thus, the rates of fire of all
indirect fire weapons during final protective rires are taken to be 67
percent of their maximum rate of fire. The combat support rates of fire for
Blue were obtained from the sources indicated in table 20. The hourly rate
indicated for each Blue weapon .corresponds to the daily resupply capability
for that weapcn firing at that rate for 24 hours. Table 21, artillery
fntensity levels and their corresponding multipliers, applies only to Blue
indirect fire. Gamers affect combat support firing rates by entering these
intenstity levels. Red forces expend artillery in terms of units of volume
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‘known as units of fire, and the Rad method has bean duplicated as closely as
possible., The Red combat sugport rates of fire given in table 20 are not
true hourly ratas of fire. They are translated to true hourly rates through
use of discrete multipliers (different from the 8lue muitipliers found in ‘
table 21) wnich are normally less than 1.0. These discrete multipliers are
used in the intensity level entry in equation 9-5. The so-called Red combat
support rates in tahble 20, discrete multipliers, and the resultant rates of
fire are based on the Hectare Method fire planning technique which is

" desccibed in the Warsaw Pact Logistics Guide [U), May 1978, The method is
used by Red artillery rire planners toc pian ammunition expenditures for
given types and numbers of targets and desired results. Military gamer
personnel have develcped a simple computer program which produces a discrete
number based on fire plarning input. This number, multipiied by the
‘'so-called Red combat supoort rate, produces a doctrinally correct rate of
fire during a particular critical incident. Hourly fire rate figures are
tased on 12 hours of corbat, 6 hours movement time, and 6 hours other per 24
hour day. In addition to this, certain battery missions such as smoke and
illumination are not fired at specific targets. For example, Blue fires
approximately 3 percant of its missions as smoke and illumination, and Red
artillery fires approximately 6 percent of its missions as H&I fires. The
smoke firers, Blue heavy mortars and Red 122mm howitzers, are degraded
separately with respect to other battery missions (see table 24)., The
number of tubes in a battery is defined in table 22 for each type of
indirect fire weapon svstem. The number of battery missions that will be
fired by a given type >f indirect fire weapon system at a specific type of
area target is determined by the equation:

: N, ' ROF; ALL, _
BM. '(-TB_T—A 1_ )01 Fs (—-—R-p—-—Mi )S1 FOF, H EW, SM, '\?—5\
where for the th tyre weapons firing at the kth type area targetsE
" BMjx = the number of battery missions available to be fired.
Ny = the number of weapons in the forée.
TBAT; = the numter of tubes per battery.
04 Q the ope‘at1onal availability of the weapon.

Fy = the fraction of targeted missions (excludes smoke/wP
11'wn1nation, and H and [ fired).

ROF4 = the rate of fire for the given phase of combat.

AIL; = the artillery intensity level desired.




RPM; = the rounds per tube per mission.
Sy = the suppression factor for the weapon.

the fire di: 'ribution factor.

-
(o
b

—

»°

]

H = the number of hours of artillery support.
EW{ » degradation Factor for EW.

SMi = the percent of the {th artillery weapon not employed to fire
smoke. In all cases SMy = 1 unless | s used to employ smoke.

A battery mission of six rounds per tube is not intended to restrict the
volume of fire placed on a specific target; it serves only as the basis to
make the assessment calculations.

(f) Fractional damage. Indirect fire weapon system effectiveness 1s
based on a measurement known as fractiona) damage. Fracticnal damage is
that portion of a target complex that is expected to be damaged for each
indirect fire battery mission firad at the target. The Jiffy mode!l
fractional damage values may be found in Volume III, appendix 8. Since
Cannon Launched Guided Projectiles (CLGP) rounds are fired at point targets,
and not area targets, fractional damage is not a meaningful measure of
effectiveness for them. CLGP assessments are discussed in subparagraph (h)
below. The unclassified fractional damage values contained in table 23 and
shown at the end of this volume are fictitious data and were developed for
documentation and demonstration purposes.

(9) ,Indi}ect fire assessment algorithm. The form of the generalized
assessment formula (equation 9-1) that calculates the expected number of
personnel casualties and materiel losses as a result of the indirect fire
combat is: :

IDFK ‘ 1 | [1 (FDTW}BM l AT, E (5 6)
2 - n . - - .
K | all 1 A k )]| ’ k k :

where for the ith type firers shooting at the kth type area targets:

IDFKy = thé number of target elements killed by all indirect fire
weapons. o '

FD4x = the expected fractional damage to the area taéget'fcr each
indirect fire mission it receives.

ATk = the number of area targets. _
BM;i = the number of battery missions fired at the area targets.
Ex |

the number of elements in an area target.
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Since the quantity IDFK, is the expectad number of k-type kills by all
indirect fire weapon systems, the portion of these kills accredited to each
type of weapon system must be determined. The portion of the total kills
accredited to each type ¢f indirect fire weapon system is approximated by
the expression:

1- PKik

ail i

I0FK, (9-7)

where

PIDFKjk = the portion of the total kth type targets k111ed that were
killed by the ith type weapon systems.

1.-PKjx = the expected probability of killing a kth type target by all
-~ the' ith type weapon systams where:

| FOy BMik '
Ry =|1- (—r—)| r9-8)

where FDji, ATy, and BMj, are as defined above.
(h) CLGP. Cannorn Launched Guided Projectiles (CLGP) afe played in the

' game as'Blue indirect fire weapon systems that fire at point targets. CLGP

missions are fired by 155mm howitzers, towed or self-propelled. A CLGP
mission is considered to consist of two 155mm tubes firing one round each,
20 seconds apart. Guidance for the CLGP rounds is assumed to be provided by
a-ground locater. laser designator (GLLD) or aerial designator. The number
of CLGP vissions available to be fired is equal to twice the number of 155mm
8-tube bLuttery missions available. Since a CLGP mission requ1res two tubes
to fire, the number of available 155mm missions for an 3-tube battery is
reduced by 1/4 of a mission for every CLGP mission‘fired

1. The CLGP missions are fired at Red armor vehicles, which include
tanks, BMPs, BROMs, BTRs, assault guns, and mounted air defense weapons.

When an aerial designator (RPV) is used, CLGP missions are also fired at Red

artillery. Smoke does not degrade the a1location of artillery targets to
CLGP. Because the CLGP missions are fired at these point targets, their
fire distribution algorithm differs from that of the other 1nd1rect fxre
missions. The CLGP fire distributicn is expressed as:

: all k s
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where for the kth type target:

FDFy '= the traction of the CLGP missions to be fired agatnst the kth
type weapon systems.

Nk = the number of kth type weapon systems.
'OAg = operational availability.

SMy = the percent of unsmoked maneuver targets (M = 1 for
artillery targets).

From this expression it may be observed that the number of CLGP missions
fired at each type of weapon system target is proportional to the number of .
those weapon systems engaged in combat. -

2. The assessment equation for CLGP missions was derived from the same
general form as was the indirect fire assessment equation. The CLGP
assessnent equation is expressed as:

: PKk Lps'
k. OA, PN,

P .
-k

where, for each CLGP round fired at the kth type weapons, with Ny and
OA¢ as defined above:

k

CLGPKy = the number of kth type weapons k11led

PKx = the probability of k1111ng a kth type weapon for each CLGP
round fired.

LDS' = the probability the ground locater laser designator (GLLD)
is not suppressed or the surviv;bi]ity of the aerial designator.

PSN = percent of force deployed forward {table 17) with the exception
that for aerial designated arti!lery in the target array PSV is
set to 1.

SM¢ = the percent of unsmoked targets.

Rk = the number of CLGP rounds fired at the kth type weapons and
. is exp-essed by: :

Ri = CLGPAC  PEXP  PAQIICH, VIS) ©  (9-11)
where: o -
CLGPAK = 2BMcLGP . FOFK with FOFg as defined above.
BMcLgp = the number of CLGP missions that are fired by 155mm batter1es

(Tess than or equsl to those available),
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PEXP = a terrain degradation factor (.86 for open or roiiing, .90
otherwise).

PAQ = an atmospheric degradation factor. (ICH is the cloud height
. index, VIS is the visibility index, and PAQ is obtained from
table 59. An explanation of the cloud height 1ndex, ICH, is
also given in table 59).

The CLGP probabilities of kill are classified and may be found in Vo]ume 111,
appendix 8. These probabilities assume that the taser designator is not
suppressed (i.e., has continuous line of sight and can designate the

target). The probability that the GLLD is not suppressed is also claSSified
and may be found in Volume 111, appendix B

(1) Other assessments due to indirect fire combat. Since the indirect
fire combat assesses dismounted infantry and crew-served weapons, additional
attrition of crews, mounted infantry personnel, and the materiel losses
associated with infantry casualties are made in accordance with the methods
presented under infantry assessments and crew losses (paragraph 9d(4) below).

(§j) Ammunition expenditures. A tally of each type of round fired '
during the indirect fire combat is kept for the ammunition expenditure
statistics. Since the number of battery missions calculated for each type

. of weapon system {s the number of targeted missions fired, the number of

rounds fired for all missions is in accordance with the distribution of fire.
missions determined for each type of tube as shown in table 24. WP, smoke,
and illumination rounds are fired as untargeted rounds in the indicated
fixed percentages. The remainder of the indirect fire missions are the
targeted or ordered missions expending either smoke, HE, ICM-DP, or CLGP
rounds. _

(2) Minefield assessments.

(a) General. The minefield assessments determine the attrition of
dismounted infantry personnel and armored vehicles as a result of an
attacking force passing through a‘'mined sector using "bull" tactics or a
hasty breach technique. The methodology considers both conventional and
FASCAM minefields against attacker weapon systems; defenders are not
assessed. The expected losses are determined linearly based on mine density
and the minefield-sector geometry. The data for conventional minefields are

. extracted from the Army field manuals on maneuver control (FM 105-5 and FM

90-7) and landmine warfare (FM 20-32). The mine effectiveness data consider
antitank (M15), antipersonnel blast (M14), and antipersonnel fragmentation
(M16) type mines. The source document for Red and Blue forces is provided

~ in appendix B8, Volume III.

(b) Assumptions.

1. keapon systems are considered to be dispersed uniformly across the
trafficable terrain of the sector.
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2. The Red force is using a hasty breach technique to pass through the
minefield. Note: If the Red force is bypassing, clearing, or celiberately
breaching the minefield, they should suffer no attrition from the minefield.

3. The minefields are composed of both AP and AT mines.

4. Conventional minefields are a minimum of 150m in depth.

(c) Minefield characteristics. Minefields are generally characterized
by their mine density and length of frontage. Conventional minefields are
considered to be a minimum of 150 meters in depth. The frontage and density
are determined by the type of minefield, means of emplacement, and hours and
resour<es available to emplace the minefield.

1. Conventional minefialds are emplaced by personnel, either manually
¢+ with mechanical mine planters.

a. The number of manhours required to manuallv emplace each 100 meters
of frontage is a function of the mine density of euch type of mine heing
planted. Table 25 contains the manhour requirements for the manual
emplacement of conventional minefields of 100 meter fronts for various
densities of antitank mines, which includes a constant density of four and
eight mines per meter of front for AP FRAG and AP BLAST mines,
respectively. The length of potential minefield frontage that may be
emplaced manually is determined by the expression:

Np HR, WOF
MFan * TR 100 (9-12)
(d) :
where: '
MFman = the conventional minefield frontage in meters baing manually
emp Jaced.
Np = the number of personnel emplacing mines.
HR, = the number of hours available to emplace the mines.

WOF = a wark degradation factor.

HHR(d) s the manhours required to bur} 100 meters of front given in:
_ table 2% as a function of mine density. :

The work degradatiow factor (WOF) is simply a means of degrading the
efficiency of military personnel in a hostile environment. The work
degradation facter is equal to .9 if the minefield is emplaced before the
comencement of hostilities, and it is reduced to .7 if the minefield is
beirg emplaced after nost111*1es have been 1nit1ated
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b. Mechanical mine pianter platcons have a capabi]ity to emplace much
greater frontages than can be emplaced manua]ly. Mechanical mine planters
emplace minefields with a mine density of two mines per meter of frontage.
As depicted in table 26, Bluec mechanical mine planter platoons are
considered able to emplace a strip of mines 150 meters in depth and 2,000
meters in width in.6 hours. Red mechanical mine planter'platoons are
considered able to emplace strips 150 by 1,000 meters in 2 hours. The
potential frontage of a minefield emplaced by a given number of mechanical
nine planter platoons is expressed by:

- Npp HR, WOF

mech HRr

F | (9-13)

where, for WDF as defined above:
MFmech * the minefield frontage in meters being mechanically emplaced.

Nmpla the number of mechanical mine planter platoons emplacing the
mines.

F = the amount of frontage, in meters, to be emplacea.

HRp = the number of hours required to emplace F-meters of frontage
(see table 26).

2. The densities and frontages of FASCAM minefields are determined by
their means of delivery. Table 27 contains the minefield characteristics
for FASCAM minefields delivered by artillery and ground emplaced mine
scattering system (GEMSS).

(d) Sector-minefield geometry. The portion of the attacking force's
armored vehicles that will pass through a minefield is determined by the
geometric relationships between the force, the sector frontage, and the
minefield. The specific relationships of interest are the fractions of the

minefield that can and cannot ba bypassed by the attacker as described below:

1. The fraction of the minefield that cannot be bypassed. is determined
subjectively, external to the methodoTogy. This judgment is based on the
axis of .advance of the attacker with appropriate terrain considerations.
The specification of this relationship reduces the amount of minefield
frontage through which an attacker must advance.

2. The amount of trafficable Lerrain in the sector, like the fraction
.not Dypassed, must be qualitatively assessed with m111tary judgment. It is
simply an estimate of the amount of terrain (given in meters of width of the
sector) that is trafficable to armored vehicles. If it {is assumed that the
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armored vehicies and personnel, if dismounted, are uniformly djstributed‘
over the trafficable terrzin, the probability that sach vehicle or
dismounted infantryman encounters the minefield is given by: '

(MF)

POV = ——P - (9-14)

t
where:

pcov

the probability an attacking weapon system encounters the
_minefield.

-n
]

the fraction of the minefield not bypassed.

e

the minefield frontage in meters.
Ty = the amount of trafficable terrain in meters.

- (e) Assessment methodology. The minefield assessments are determinad
in a linear fashion based on an expected percent of casualties for armored
vehicles and personnel that pass through the minefield. The expected
percent of casualties varies as a function of mine density for each generic
type of mine. Tables 28 and 29 contain the expected percent of casualties
for armored vehicles and dismounted infantry personnel passing through a
conventional minefield, and tables 30 and 31 are the percent of casualties
expected from FASCAM minefie]ds. The number of armored vehicles and/or

' dismounted infantry personnel killed as a result of the attacking force

passing through a minefield is determined by:
MFKikx. = N (PCOV) (FA) (PERCAS{k/100) - (9-15)

where for the kth type of weapon system passing through the ith type of
minefield with PCOV as defined above

MFKik = the number of weapon systems ki11ed
Ng = the number of weapon systems in the sector. _
FA = the fraction of the attacking force that enters the minefield -

and fs subjected to attrition.

PERCASjx = the expected percent of casualties for the weapon system
passing through the minefield.
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Even thcugh an attacker is using “"bull" or hasty breach tactics, nc¢ all
vehicles in his force will be subjected to attrition by the minefield.
Instead, the attacker employs only a portion of his weapon systems to clear
channelc in the minefield through which the remainder of his force passes.
This is accounted for in the methodology by gamer input of the F2 factor in
aquation 9-15.

(3) Armor/antiarmor assessments.

(a) General. The armor/antiarmor ccmbat assessment portrays the
exchange of fire betweean the armarzd and antiarmor elements of the opposing
maneuver units. Only tank: and antitank weapons are considered in the
actual assessments toin as firers and as targets. In addition, front line
air defense sysiems, armored command vehicles, and armor support vehicies
(AVLB) are considered as ta. gets only. Attrition of infantry personnel and
materiel, as well as crewmen does resuit from the armor/antiarmor assessment

‘but only in conjunction with losses of armored vehicles or antiarmor
weapons. Losses due to indirect fire, minefields, etc. influence armored
combat assessments, only to the extent that the opposing force (weapon
system) arrays have been reduced in strength according to the losses
suffered. The generalized assessment equation parameterized for single shot
Ki11 probabilities and expected number of rounds fired by participatirg
weapons s used to determine actual losses of tanks, other armored vehicles
{including DIVAD, ZSU 23/4, and ZSU 37/2 ‘AD systems, etc.), and dismounzed
antitank weapons.

(b) Assumptions.. The fo11ow1ng assumptions apply to the armor/
~ antiarmor combat assessments:

1. " The weapon systams of the attacker are uniformly d1stributed .
throughout a 500-meter-deep' range band located some specififed distance in
front of the defender. .

2. The number of rcunds fwred by engaging systems is a function of qun
sight terrain, range, day or night, smoke ard dust cond1t1ons, suppression,
weather, and character1stica of the system.

3. The visibility conditions not only degrade the number of targets to
be enguged but also determ1ne the maximum range for engagement.,

4. Distribut1on of fire ta the targat array is determxnea by categories
of detect1on frequencies developed from previous DYNTACS-X app11cat1ons.

5. In targeting for ;ssessments 2/3 of the defander weapon systems are
in hull defilade with 1/3 fuliy exposed; for the attacking force, 1/3 are in
defilade while 2/3 are fully exposed

(c) Assessments. h1ven the environmertal and militéry conditions
_associated with the battle being gamed, the assessment of losses incurred

b e e o
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during armor/antiarmor combat is a relative'y straightforward process. The
assessment equation itself, along with the necessary preliminary
_computations, is given in the following subparagraphs.

1. Number of targets. The number of each type of weapon ‘system
avaiTable for targeting is determined by the equation:

TGTk = NWy « OA' - VIS - PC - ACQ . SMOKE (9-16)
where, for the kth type target: ‘
TGTy = the total number of weapon systems targetable.
PC = the percent of targeted force committed.

Nisg = tﬁe number of weapon systems remaining in the force array.

0A s the operational availability.

VIS = a visibility degradation factor.

ACQ = an acquisition discriminator value for the firing force.
SMOKE = the fraction of unsmoked targets.

The number of weapons remaining in the force array (NW¢) is updated as the
battle progresses; that is, the losses incurred during each range increment
of the confiict are subtracted from the weapcn array before the subsequant
assessment begins. Operational availability (0A, ) is discussed in

paragraph 9¢, w1th values for all systems played in the Jiffy model given in
tables 14 and 1Z., Visibility degradation factors (VIS) are as presented in
table 11. The acquisition discriminator parameter (ACQ) used in equation
9-16 accounts for the differing capabilities to acquire targets under
dissimilar tactical situations. An attacking force in particular would be.
expected to acquire targets at a higher rate during a meeting engagement -
than during an attack on a prepared defensive position. Acquisition
discriminator values, given in table 32, have been adapted from USACACCA
TETAM Effectiveness Evaluation and the USMC LFWG Rule Manual as noted.
Smoke and dust are discussed separately in paragraphs 10 and 11.

2. Fire distribution. The distribution of rounds fired at the target
array is weighted according to 'a detection frequency distribution derived
frem previous applications of DYNTACS-X. The weighting considers only four
distinct categories of targets, as shown in table 33. Based on these
weighting factors, the distribution of fire against a particular t-e of
" target is givgn»by: ‘ ‘ ’ :
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where, for target type k with NW and 0A¢ as defined above:
FOFy = the fire distribution factor.
WT, = the categorized target weighting factor.
| SM. = the percent of unsmoked targets.

The fire distribution factor thus computed determines the number of rounds
fired by each type firer at each type target as follows:

= NW, . OA SF, . FOF (9-18)

RND = NW, i

pci L ECF1 L] 1 - k

where, for the ith type firers against type k targets and for NWi, 0A1,-
PCs and FOF, as defined above:

ANDix = the total rounds fired. _
ECFy = the expected number of complated firings (per weapon).
SFy = the suppression factor.
The suppression parameter, (SFj) 1s discussed in paragraph 8 of this
volume. The expected number of completed firings (ECF{) represents the
number of -ounds a weapon can expect to fire successfully during an exposure
cf ar enemy target, The data given in tables 34 through 37 are fictitious
data fc~ test and demonstration purposes. Derivation and source Of the
actyr] data are given in Volume III.
3. Assessment equation. The total losses for a given type target are
computed by the generalized assessment equation formulation &S fol]owS‘

| SsKP, RND,y : -
sl () e e

where, for all f1rers aaainst kth type targets with TGT, and RDy as
defined above:

LOSSy = the total losses.

S5KPyx = the single shot k111 prodability.
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The single shot ki1l probabilities for armer/antiarmor are classiffied and
are contained in Volume III, tables B8-4 and B-8. For unclassified
processing an arbitrary value of .5 has been assigned to the SSKPs for all
weapon systems. The SSKP data in the Jiffy [II model are indexed by range,
type firer, type target, and target posture. Since the assumption has been
made that not all targeted weapons are in the same posture, the 353KP value
entered into the equation {s a weighted average of two table values rather
than - ‘irectly extracted value. For the defender force, a 2:1 ratio is
assumeu between weapons in defilade to those exposed. Thus, the SSKP
entered for assessment against a defender's weapon system would be 2/3 of
the SSKP against the weapon in defilade plus 1/3 of the SSKP against the -
weapon fully exposed. For an attacker weapon system, the defilade:exposed
ratio is 1:2 so the SSKP used would be 1/3 of the defilade SSKP plus 2/3 of
the exposed SSKP. The assessment equation as shown cumputes the number of a
given type of target killed by all firers in the opposing force. To provide
a record of the losses attributed to each firer, this total must be
apportioned back to each of the different weapons that fired. The algorithm
for accomplishing this apportionment is given {n equation 9-20:

1- PK

*S (I’
all 4

ik
i/

KILLfk - LOSS, _(9-20)

-d

where, for firer 1 and target type k:
KILLyx = the number of targets killed by firer.
LOSSk‘ = the total number of targets killed.
IcPK1k = the probabilfty ihe-firer killed the target where: o

| SSKP,, -\ RNO,, ) ,
Pix - = 1""'@'?‘,‘. o (3-21)

with all variables as defined above.

(d) Infantry’crew losses. Infantry personnel, even when dismounted,.
are not targets for direct assessment. Dismounted fnfantrymen are attrited
in direct proportion to the infantry-served antitank weapon losses, which
.are directly assessed. Table 38 shows. the number cf expected infantry
personnel casualties per each of the antitank weapons considered in the
Jiffy model. The methodology fnr assessing mounted infantry personnel, ail.
- infantry weapons, and crew persaonnel {s consfstent with the other Jiffy I[II
model assessments and is discussed in detail at paragraph 9d(4)(c) of this
volume,
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{e) Amunition expenditures. As the assessments are made, an
acccunting is kept of the number of rounds firea so that ammunition
consumption can be outpuL with the assessment results.

(4) Infantry assessments.

(a) fGeneral., Infantry casualties-are assessed in each type of combat
assessment in the Jiffy III model. The infantry combat asszssment generates
those losses resulting from direct conflict between the opposing dismounted
infantry forces. -In assessments for the other types of conf]ict, mounted
and/or dismounted infantry personnel may be attrited. This section

_addrasses all the various types cf personnel casualties considered im the
‘game. Dismounted infantry combat attrition is first considered, followed by

deccripticn of the assessment procedures applied to infantry personnel/
materiel and crew personnel throughout the game.

(b) Infantry combat. The infantry combat assessment determines
casualties to dismounted personnel suffered in a direct conflict between two

opposing infantry forces. Attrition-due to indirect fire, armed helicopter,

minefields, tanks, and other major weapon systems is datermined in
accordance with assessments of other types of combat and is not addressed in
this section of the game. As in all infantry assessments, materiel losses -

‘are computed in conjunction with infantry casualties. Both conventional and '

ambush tactics can be played, and any portion of the total 1nfantry forces
in a given sector can Le committed ta the battle.,

1. Assumptions. The following assunptions apply to the infantry combat
methodology:

a. During conventional infantry combat the attacking and defending
forces are as defined in the other combat assessments, however, during an
ambush, the ambusher is always considered to be the attacker regardless of
prior designations or other factors. . ,

b. An infantry tattle can‘]ast'no‘ionger than 6 hdurs.

c. Ambush tactics are valid only during ~he first hour; any combat .
beyond that must be conventional type. ‘ ,

4. Casualty. rates are determined by the attacker-to defender f irepower
ratios. ‘

- Infantry-served antitank weapons are attrited by the infantry

4subrout1ne only when tanks are supporting the’ infantry combat.

f. No armored vehicles are assessed as 1psses by infantry combat.

q. A1l infantry personnel organic or attached to units in the sector

being gamed are subfect to the attrition in the infantry combat assessments.
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2. Firepower ratio. The firapower ratio between the attacking and
defend1ng forces provides an index to the casualty rate needed to assess
infaniry personnel casualties. The firepower scores of all infantry weapon
systems and infantry support vehicles are cumulated to obtain the total
firepower score for each force. The firepower scores for tanks are included
only if the gaming tactics call for tanks to support the ‘infantry in
combat. ' Each total firepower score is then adjusted for the tactical
situation by the appropriate coefficient from table 8 or table 9 and the
~ ratio formed as in equation 7-1, restated here for reader convenience.

FPR a a]] 3| —
3 DTSAF, N, FPS, EW smk
all k ‘

The attacking and the defending forces in a conventional infantry conflict
are as spacified for the rate of advance calculation prior to beginning any
assessments. For ambush tactics, however, the ambushing force is always the
attacker regardless of this prior designation. Thus, the numerator and
denominator would be reversed in the above ratio when the defending force
was ambushing the attacking force. Furthermure, to account for the surprise
factor expected in an ambush attack, the numerator of the ratio (i.e., the
ambushing force's adjusted firepower score) is multiplied by 4.5 (reference
5, p. 43) to weight the firepower ratio in favor of the ambushing force.

3. Casualty rates. The firepower ratio as computed above indexes the *
casualty rates entered into the assessment equation. The casualty rates
used in the Jiffy model represent the fraction of unit strength lost per
hour of combat. The casualty rates for conventional combat appear in table
39, which is adapted from the USMC LFWG Rule Manual as noted. Both the
computed firepower ratio and the tactical situation must be known to enter
this table and find the correct casualty rates for the attacker and the
defender. The values shown are used directly for an infantry force of less
than battalion strength. However, if a force entering the combat is
battalion size or larger, the table value is halved.before being entered
into the assessment equation. This accounts for the many infantrymen who
would be held in reserve or located some distance from the front-line
conflict during a larger scale battle and would be less susceptible to
attrition by opposing infantry fire. A force comitted to combat that _

contains 72 or more infantry personnel is assumed to be at least battalion
size in the Jiffy Game. It should be emphasized that not all the infantry -

personnel need be committed: -  ~mbat, and the casualty rate reduction is
based on the size of the fo - 111y committed. For example, even though
a full battalion is located i sctor, the table value for the casualty

.rate vould not be halved if on ne or two companies from that battalion
entered the conflict. The casu y rates for an ambush situation are
contained in table 40, also adapted from the USMC LFWG Rule Manual. Only
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the firenower ratio is needed to extract the appropriate casualty rataes from
this table. These values are used exactly as shown regardless of the size
of the forces since in an ambush, the assumption is made that all infantry
personnel committed would be directly involved in the conflict.

4. Assessment equation. Assessment of infantry losses is made by the
equation: :

LOSS = (PERS.F) .{1 - (1 - Rate)HR] (9-22)

-

where, for each farce:
LOSS = the number of infantry personnel césualties.

the total infantry personnel in the force array.

PERS =

F = the fraction of infantry personnel committed to combat.
RATE = the personnel casualty rate.
'HR = the length of battle.

This equation is applied separataly to each of the opposing forces. The
fraction, F, of personnel committed to battle, a value between 0 and 1,
together with the total infantry personnel, PERS, in the force array
determine the number of personnel available for attrition. This factor is
applied to both forces and allows for gaming situations in which only a

' portion of each infantry force in a sector is expected to enter the

conflict. The length of a battle, HR, can be no more than 6 hours; the
actual number of hours entered is prescribed by the situation being gamed.
when ambush tactics are played, only the first hour of combat is assessed at
the ambush casualty rate because the element of surprise would not .
reasonably be expected to last ‘any longer. The conflict then reverts to

" conventional infantry combat for the remainder of the assassment period.

The casualty rate, RATE, is extracted from the tables as described in the
preceding paragraph. There is no factor [for suppression in equation 9-22;
suppression was considered in the development of the casualty rates and thus
is inherent in the RATE values.

S. Mater1e1 losses. The infantry combat assessment equation determines
only infantry personnel casualties. Matariel losses are generated as a
function of the personnel loss in accordance with the methodology described
below.

(¢) ' Other infantry and crew losses.| Losses of 1nfantry personnel,
associated weapons and other materiel, and crew personnel are determined in -
each of the combat assessments of the Jiffy model. In most instances, the
actnal losses incurred are not the result of a direct assessment but rather
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are a function of other weapon system losses. The methodology and data for
determ1n1ng these losses are consistent throughout the Jiffy model and are
presented in the following subparagraphs. .

1. Assumptions. Some basic assumptions underlying all 1nfan+ry and
crew 10ss calcu1at1ons are:

2. Defending infantry oersonnel are always dismounted from their
vehicles.

b. Attacking personnel can be either mounted or dismounted depending on
the game situation.

c. Mounted infantry personnel are only killed when an armored personnel
carrier is killed.

d. Infantry weapons are lost only as a result of infantry personnel
kills. ’ ‘

e. When a crew-served weapon or vehic1e is killed, crewmen assoctiated
with it are also killed.

2. Infantry personnel. The attrition of infantry personnel is
determined by different methods for mounted and for dismounted personnel.
In the case of dismounted personnel, the losses are ccmouted directlv from
the assessment equation; that {is, dismounted infantry are simply'potgntial
targets for which probabilities of kill have been developed and against
which fire is allocated. Mounted infantry, on the other hand, suffer
casuadlties that would be expected in proportion to losses of personnel-
carrying vehicles at a rate of six infantrymen per vehicle; that is, the
number of personnel carriers killed by a direct assessment multiplied by six
produces the expected number of mounted infantry personnel attrited.

3. Materiel los.es.. When a force loses infantry personnel, it also
loses trucks, rifles, light machineguns, and other infantry weapons. None
of the Jiffy model routines directly assesses losses for these weapons and

-materiel, except for trucks which are directly assessed in the artillery

routine. - Rather, each type of infantry materfel in the weapon system array

is assessed in proportion to ‘infantry personnel losses. The loss rates,
representing the number of systems lost per infantryman, were taken from the

SCORES "Jiffy" War Gaming Methodology (reference 5) as given in table 41,

~ The losses of infantry materiel are computed as *he product of the number of

personnel killed and the appropriate loss rate. No distinction is made

between mounted and dismounted infantry in assessing materiel attrition

" except for trucks, which are killed ‘in the infantry combat assessnent only

in conjunction with dismounted personnel. ,

4. Crew losses, The loss of a crew-served weapon system in any

assessment of the Jiffy model results in the loss of a portion of its crew
as well, The total crew personnel attrited is the product of the number cf
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weapon systems killed and the number of crewmen losses associated with that
system.  Tables 42 and 43 give the number of crewmen losses associated with
each type of Blue and Red crew-served weapon system, respectively.

(5) Attack helicopter/air defense assessments.

(a) General. Attack helicopter and air defense assessments are
considered simultaneously in the Jiffy III model in order to portray the
interactions between these two types of systems realistically. The
configuration of the helicopter cells and the environmental factors
affecting air defense capabilities are played in accordance with the combat
situation being gamed and are the primary parameters in determining the
casualties suffered by helicopters and ground forces alike. A formulation
of the general assessment equation, equation 9-1, is used to compute losses
of major weapon systems (including helicopters) and dismounted infantry
personnel. Attrition of mounted infantry personnel, all infantry
weapons/materiel, and crew personnel is determined by the methods deta11ed '
in paragraph 9d(4)(c) above.

(b) Assumptions. The attack helicopter and air defense assessment
methodologies are subject to the following assumptions:

1. Helicopters fire at maneuver and forward air defense systems. They
do not fire at artillery systems, helicopters, and other systems that are
typically beyond 5km from the line of contact.

g. Helicopter missions are essentialiy antitank mis ssions.
Troop~carrying helicopters and the associated missions are not explicity
portrayed in the existing logic or data. However, troop-carrying
helicopters may be flown for attrition purposes only.

3. Allocation of helicopter fire against a ground target is based upon
the target's importance relative to other targets. The target‘s firepower
score is used as a relative measure of importance. ' '

4. Air defense systems cunnct distinguish between different types of -
helicopters for allocation of air defense fire. Therefore, all helicopter
types are equally weighted for fire allocation. , .

5. Attack helicopters in the indirect f1re ro1e with scout helicopters
to guide the missile to the target are not subject to attrition; however,
they are subject to attrition in the autonomous or direct fire mode.

6. A sortie cons1sts of one takeoff and one Iandfng of an aircraft; a :

mission 1s the completion of a sortie by one or more helicopters..
7. The probability that an afr defense system has its line of sight

unobstructed by terrain to a helicopter is equal to the probabiiity that the
'nelicopter has line of sight to the air defense system,
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(c) Helicopter cells. A helicopter cell is simply a group of
helicopters specified by the gamer for a mission. The characteristics of
the helicopters it contains basically determine the mission profile of
the cell. Once the assessments for this cell are completad, the gamer
may then define a new cell for another mission. Although the Jiffy III
model allows attack cells to contain any heterogeneous mixture of
helicopters loaded into a force array, a cell should typically contain
homogeneous type attack helicopters with or without scout helicopters.
Otherwise the performance capabilities, specifically the number of
pop-ups allowed, of some helicopters may be reduced by characteristics of
other helicopters in the cell. The maximum number of each type
helicopter in a particular cell is limited by the smaller of two '
numbers: (1) the actual number of remaining helicopters, or (2} the
number of sorties remaining for that nelicopter type. Also, these
numbers ultimately constrain the number of missions that can be flown
since helicopters are usually killed and sorties are used up in each
mission., Typically, though, only one aircraft sortie per helicopter is
flown during the usual 4-hour critical incident. The number of type k
helicopters, which is available for a given cell n, is computed by:

n-1 .

where, for type k helicopters flying the. nth mission:.
Nkn = the number of helicopters available for the mission.
ACy = the total number of he11cobtars in the 1n1t1a] weapon array.
OAg = the aircraft operationaI availability.

n-1 '
pX LOSSk1 a the number of helicopters lost to air defense systems
isl during previous missions.

Operatinnal availability values are contained in tables 14 and 15 for all
“helicorters portrayed in the Jiffy model. The number of type k he1iccpter
sorties avai]able for the nth mission is found by:

"+ - (02
jap K ' .

where, for the type kX helicopters to f1y the nth mission: with Ack and
OAy as defined above:

SORT 'Ack.ok.SHk.H-
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SORTgpn = the number of sorties available.

SPH

the sorties per hour for type k helicopter.
H = the number of helicopter flying hours.

-1

1 ki = the number of sorties flown in previous missions.
" The number of sorties per hour for each type of helicopter is determined

by its physical characteristics and a standard mission (sortie) time line.
The time for each type helicopter sortie is calculated from the helicopter
endurance time including a rearm/refuel time minus the fuel reserve time.
.The data to calculate sortie times were obtained from the Threats Office,
CACDA, at Ft Leavenworth, and the Forward Area Refueling and Rearming Point
Operations manual (reference 12). ~The SPHx values used in Jiffy are shown

n table 44,  The number of heiicopter flying hours is a gamer input. It is
limited to (and usually set equal to) the length of the critical incident as
entered in the rate-of-advance routine.

While equations 9-23 and 9+24 calculate for each helicopter type the

_number of helicopters and cortfes available for .a given cell, the number of

helicopters which define a given cell should be determined by the number of
maneuver units engaged and other tactical considerations. The unit
resolution sizes, which are determined during the force initialization
process, are generally at the Blue company and Red battaliorn levels. For a
defending force, only one of its maneuver units is engagec by a cell of
helicopters. Because the attacker is generally massed, the attacking
maneuver forces engaged by helicopters are assumed to be three times what
would be engaged if the force were defending. Thus, the number of weapons
that is engaged by attack helicopters is the equivalent of three maneuver
units (if attacking) or of one maneuver unit (if defending). It should be
noted that the number of weapon systems in a maneuver unit is determined by
dividing the total number of maneuver weapons in the sector by the number of
maneuver units in the sector. The number of helicopters in a cell should,
_therefore, be the number of attack helicopters that would typically be
expected to attack one defending maneuver unit or three attack1ng mareuver
unlts.

(d) Helicopter mission profile. An attack helicopter mission in Jiffy
consists of a helicoptsr expending or attempting to expend its ordnance load
against opposing ground forces.. This is not portrayed as a single attack
but as a series of hel‘:opter pop-ups. The number of pop-ups needed for a
helicopter to expend i:3 ordnance is a function of the ordnance load, the
detection capability of.a helicopter (or of the scouts for a hel1copter in
indirect fire), and the probability of line of sight.
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Each helicopter type represented in the game has a fixed ordnance
_configuration as given in table 45. Furthermors, the maximum number of
rounds that can be successfully fired if a target has been detectad during a
single pop-up (the success rate of fire) is given in table 46 for the
selected types of ordnance which affect the number of pop-ups. For a given
type helicopter the number of pop-ups required tc expend all its ordnance is
calculated by the following equation:

POP > R0y s (9-25)
WPOPe = (5 SRoF,TPORC, PLOS, | 925

- where, for type k helicopier expending the ith tyhe round:

NPOPy = the number of pop-ups required for the he11copt°r to depTete
' jts ordnance. .

ORDgy = the number of rouhds in the qrdnance load.

| SROF; = the success rate of fire (per pop-up) for the round.
. PDACy = the probability that the helicopter will detect a target.
PLOS, = the probability that the helicopter will have 1line of sight

to the target.

The PDAC, for a helicopter is based on four factors: type of sight
used,'stando§f range, visibility condition, and light condition
(day/night). The data for attack helicopter probabilities of detection are
contained in the classified data appendixes. .

The line-of-sight probabilities are based on the range to the target and
 on two general terrain types: (1) open/rolling, and (2) hilly/
mountafnous. PLOSy also depends. on the engagement tactics and type of

.. sight employed by the helicopter. Probability of line of sight is only

degraded for helicopters flying a pop-up mode. A hellcopter which is

. employing racetrack tactics always has line of sight; i.e., PLOSk = 1.0.

. For helicopters employing pop-up tactics, PLOSy depends on whether or not

" helicopter type k has a mast-mounted sight. Tab1e 47 contains the
line-af-sight probabilities for helicopters flying in the pop-up mode.

~ These probabilities are based upon the percent of coverage {to 5000 meters
by 500-meter range band increments) in a 30 degree sector. Targets in this
"sector are assumed to be uniformly distributed. The line-of-sight (LOS).
fans for each pop-up position were generated using a digitized terrain data
base of vartious German terrains and typical positions for helicopter
pop-ups, as determined by US aviators. Of the pop-up positions chosen; only
the good locations for helicopter LOS were used so that the Iine-of-sight

- probabilities represent a conservative estimate of PLOSi. For each of the
terrain categories approximately 30 good lfne-of-sight positions were used




to derive the PLOS data, The values in table 47 are the averages
calculated and given by tarrain type, range band, ard type of helicopter
sight (mast-mountad sight or not).

1. Only missiles and rocketc enter *the NPOP, calculation. Machine-
gun and canror rounds included in the. ordnance Toad are not considered.
Also, as table 46 shows, 57mm rockets are not used to calculate NFOPy for
the FUTURE AH; however, they are used for other AH's.

2. The NPOPy of scout designatu:; for the AH-64 using the indirect
fire launch method considers the HELLFIRE missile load of the AH-64 and
excludes the 30mm rounds. AH-64s in the indirect fire launch mode do not
pop up and, consequently, are not killed. Enemy air defense systems engage
only their scout designators. The number of pop-ups for a scout designator
type k is: .

. _ORD
NPOPk I | (9726)

where: ‘

ORD . = the number of HELLFIRE miss11es in the ordnance 1oad of one
AH- 64

and DIV is defined as: ' ‘
b3 CELL, . PDAC,. PtOSk

all k.
s CELLk
all k

DIV = (9-27)

where, for each scout helicopter type k:
CELLy = the number of scout he]icopters in the cell.

.'PDACk s the. probability that the scout he]icopter wil] detect 2 1
: ‘ tugﬁ

PLOSk = the probability that the scout he11copter has 11ne of s1ght

Only one scout at a time will designate for an AH-64. Thus, when more than
one type of scout is used in a cell to designate, the number of pop-ups
required to expend all HELLFIRE missiles is based on a weighted average of:
the performance capabilities of all the scouts in the cell as equations 3-26
and 9-27 indicate.




3. The average number of rounds of eauh ordnance type i f1red per
pop-up by helicopter type k, POPORDyq, is:

ORDki

POPORDki = --NFUF;-- , ~ {9-28)
where ORDy; and NPOP, are as defined above. On each pop-up a helicopter
will expend a portion of all the ordnance types it carries aboard as
calculated by POPORDyj. However, if an AH-64 is using the indirect fire
launch method, only HELLFIRE missiles are fired and the number of pop-ups
used to calculats POPORDy ¢ is that of the scouts.

4. Each helicopter has associated with it a maximum number of pop-ups,
MAXPOP), which it cannot éxceed during a sortie. (The determination of
MAXPOP, is independent of NPOP,, computed by equatiom 9-25 or 9-26, for

.- a helicopter.) This maximum number of pop-ups fs based on the on-stat1on

time of the helicopter divided by the time between its pop-ups. In general,
the on-station time is calculated as follows:

OST, = MFT, - FR - INGRESS,- EGRESS, (9-29)
where for helicopter type k:
0STg = the on-station time.
MFTy = the maximum he]icopfer flight time (endurance time).
FRg ir |

the fuel reserve (usually 30 minutes).
INSRESSK = the 1ngressltime of the helicopter.
EGRESSk = the agress time of the helicopter.:
Tﬁe time between pop-ups is calculated assuming the f611owing:
1. |A helicopter unmasks only'twiée in each battle position.

2. |A helicopter moves 100 meters between pop-ups in the same battle
position. ,

3. A he11c0pter moves 300 to 400 metérs between battle positions.

4. Puration of the pop-ups (exposure time) is calculated using an
average exposure time for both day and night visibility categories
1, 2, and 3, The range used in the calculation varies depending on
the he]icopter/ ordnance configuration. Using unclassified numbers,
an example of ‘a time-line for a helicopter is illustrated below:

=l




' Unmask . Remask Unmask Remask Unmask
) 1 Change Battle
[ Poo-Up #1 | . Move | Pop-Up #2 I Positions l

l ] | | l

0 sec ' 25 5 . . 80 ' . 200 sec

In this instance the average time for one pop-up is 100 seconds or 1.57
minutes. For an on-station time of 40 minutes the maximum number of pop-ups
is MAXPOP = 40 min/100 sec = 24 pop-ups. For scout helicopters the
time-lines and maximum numbers of pop-‘:ps are calculated using tactics
employed in lasing targets for an AH-64 MAXPOP,. for an AH-64 is based on
an autonomous firing mode. ,

5. Since the number of pop-ups by type k he11copter may not exceed
MAXPOP the number of pop-ups attempted by type k helicopter, NPOPUP|,
will be, the lesser of NPOPy and MAXPOPy (i.e., NPOPUP, = min (NPOPk,
MAXPOP)). In general, for a cell containing twu or more types of
he11copters the number of possible pop-ups for the mission is equal to the
min (NPOPUP, NPOPUPy, ..... NPOPUP,), where NPOPUPk is as defined.
© above for each type helicopter in ghe cell, This assumes that all .
helicopters must egress after any one helicopter type has either expended
all its ammunition or reached its maximum number of pop-ups. Consequently,
if heterogeneous cells are flown, some helicopter types may not fly as many
pop-ups as if they were flown a1one. If scouts are designating for AH-64s
in a.cell, the number of pop-ups for the mission is based on the NPOPUPy
for the scouts-- not the AH-64-- and the NPOPUPy of other he11copter types
which may be in the cell, Otherwise, scouts are not considered in
determining the number of poo-ups a cell will fly, but they will fly the
entire sortie w1th the attack helicopters.

. {e). Assessments. The basic form of the assessment equation, 9-1, is
used for both attack helicopters and air defense systems. Detailed here are
the parameters and data used to apply the general equation to these
assessments. The effect of smoke on assessments is discussed separate]y in
paragraph 10.

1. Per pop-up assessments. As outlined above, a mission consists of a
series of pop-ups by an attack heliconter cell. Therefore, Tosses are
assessed for each pop-up individually. At the end of a given pop-up, all
weapon system arrays are updated before assescments for the next pop-up are
begun. If, at any time during the iterations of the assessments, the total
number of targetable helicopters remaining in a cell falls below 70 percent

-of the initial number within that cell, the mission may be aborted at the
gamer's option, and no further assessments for that cell are made. If not

aborted, a mission will be processed, pop-up by pop-up, to its completion.
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2. Air defense assessments. The effectiveness of arr defense weapons
against helicopters is dependent on several factors det: - ‘~nd by the
environmental and battlefield characteristics. These par: - ars affect the
assessment equation by modifying the number of encagements _,3xnst the
helicopters and/or by indexing different values of the single engagement
ki1l probability.

a. Air defense systems available. The number of air defanse weapons

~available to engage helicopters for an assessment is determined by:

EWPN, = ‘(NN LOSSil) - 0A, . PADi . WPCTL . S, . PNSMK

;-
where, for type 1 air defense weapon system: '
EWPN; = the expected number of air defense weabons available.

NW; = the number of ai: defense weapons 1n the force array at the
beginning of the attack helicopter/air defense battle.

LOSS4 = the number of air defense systems ki]1ed'by helicopters in
. prior pop-ups.

0A; = the operational availability of the air defense systems.
PAD; = the fraction of type i air defense systems committed.
. WPCTL = the air defense weapon control factor.
Sj = the fracticn of type i air defense weapons unsuppressed.
PNSMKp = the fraction of air defense systems not smoked which is E
dependent upon the force, K the type of air defense sight, and
the type of smoke as defined in paragraph 10.

(1) OA4. Operational availabilities (0A;) for azr defense
systems are listed in tables 14 and 15..

(2) PADy. Adr defense systems are assumed to be equally
distributed among the maneuver units and are divided into short, medium, "
and long range class s for commitment prrposes. Table 48 g1ves the

systems in each category. Long range air defense systems do not typically

engage attack helicopters. However, an SA-8 will occasionally engage an
attack helicopter. Therefore, for 1ong range classes the commitment

“percentages are 1 percent for Red and 0 percent for Blue. For short and

medium range AD systems the commitment percentages depend on the number of
the force's maneuver units in the sector and the tactical situation.. The
average fraction of short ai-d medium range air derense systems belong1ng
tc one maneuver unit is computed as:
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PC1 = W » (9-;’1)

where, for type 1 systems:

PCy = the fraction of the systems belong to one maneuver unit.
NMU = the number of maneuver units the force has in the sector.

When a cell of helicopters sngages an attacking force, it encounters
three of the force's maneuver urnits. Thus, the fraction of short and
mecium range systems a cell faces corrésponds to three of the attacker's
maneuver units (1.e., PAD; = 3 « PCy). When a cell of helicopters

" attacks the defending side, it engages one of the force's maneuver

units. Therefore, the ce]] generally engages the fraction of short and
medium range air defense systems corresponding to one defending maneuver
unit (PADy = PCy). When the tactical situation is such that the

defender 15 m2>ssed in a high density sector, however, units are close
enough for medium range air defense systems to provide overlapping
coverage against helicopters. In this instance, three-fourths 'the medfium
range AD weapons of each of the two flanking units are assumed to provide
additional coverage to the unit being attacked, which is equivalent to
the number of AD weapons for two and one-half maneuver units. Thus, for
the medium range AD weapons of a defending side in a high density sector

PADy = 2.5 « PCy. Based on the typical unit resolution sizes and a

Blue defensive scenario, a high density sector ic¢ determined by the gamer
when a battalion is defending less than a 40COm front.

'3) WPCTL. The weapon control fuctor (WPCTL) appifes to all air
defe - 2 systems in the sector and modifies their capabilities for
engaging enemy helicopters in consideration of such factors as the
presence of friendly aircraft in proximity tc tha battle area. Table 49
gives the weapon control status factors for the air defense systems along
with the criteria for determining the appropriate factor for the gaming

. situation.

(4) Suppression. The suppression of air defense weapons fs
determined using the fire support firepower ratio since air defense
systems are generally considered to be outside the range of maneuver
system,. The vulnerability adjustmant factors for air defense systems,
contained in table 13, multiplied by the appropriate suppression factor,
contained in table 12, give the suppression percents for the air defense
systems,
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b Number of engagments The actual number of engagements by an air
defense system against a given type of helicopter is computed by:

CELL, - LOSS,

ENG,, = EWPN, . ACQ,, . PLOS, (9-32)

s {CELT, - 1055}
all k

where, for the ith weapon system engaging the kth type targotable
helicopter with EWPNy and LOSSy as defined above:

ENGy. = the number of engagements.

ACQiy = the probability of acquisftion of the helicopter by the air
defense system,
PLOS, = the probability of line of ‘sight to the kth type helicopter.

MNV = the degradation factor due to helicopter maneuvers.
CELlLyg = thé number of k tyﬁe hel1copters fn the cell.

(1) Acguisition. ACQqg, the probability of detection of a : «
helicopter by an air defense system, is a function of the air defense ‘
system.an. its acquisition sensor, the helicopter type, the range,
visibility, and day/night condition. The acquisition data probabilities
are contained in the classified data appeniix to this report. .

(2) PLOSg. The probability of Tine of sfght to the helicopter s
assumed to equal the line of sight from the heiicopter to the maneuver
weapons. These values are shown in table 47 for helicopters using pop-up
tactics. Helicopters in a racetrack pattern are fully exposed, and the |
vilue for PLOS, is 1.00. \

(3) MNV, The helicopter maneuver facter (MRV) accounts for the
decreased capability of an air defense weapon to successfully engage a -
helicopter carrying out evasive maneuver tactics. A value of .9 has been
assigned to this paramenter based on the SCURES ‘Jiffy‘ War Gaming
Methodo 1ogy (reference 5).

(8) D1str1but1cn of a1r defense engagements to the different
helicopters ‘s directly proportional only to the helicopter configuration
of the cell and 1s accounted for in the equation '(3-32) by the ‘atio.

(CELLk-LOSSk)/ 2 (uELLk - LOSSk) This distribution scheme arises

from the assumpt1on that AD systems cannot distinguish among different
types of helicopters when engaging a heterogeneous cell.
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(5) Some air defense weapons guided by infrared sensors; e.g.,
Redeye, SA-7, and SA-9, are susceptible to frequent losses of IR lockon
opportunities. To account for this, the numbar of engagements is reduced
by 30 percent, a factor which is documented in the SCORES "Jiffy" War Game
Methodology (reference 5).

C. Helicopter losses. The genaral assessment equation, equatxon 9-1,
as formulated to compute helicopter losses is:

SEKP ., ENG )

ACKILLk z (1 - n (1 —-—m——-—) . NA

aln i _
whare, for the ith type AD weapon engaging the kth type he1icopter with

ENGj¢ as defined above:
ACKILLyg = the number of helicopters killed. -
SEKPix = the single engagement kill probability.
NAg = the number of helicopters engaged.

. The single engagement kill probabilities (SEXPyy) for AD systems firing
against helicopters are classified. The effect of IR countermeasures (IRCM)
was determined to degrade the Stinger, Redeye, and Chaparral missiles
systems. IRCM had no effect on remaining air defense IR acquisition
systems. The effect of ECM was not considered on the data development fer
radar acquisition ai~ defense systems. The SEKP are given from 500 to 5000
meters in 500-meter increments. For generic type air defense guns with
acquisition radar, the single engagement kill probabilities differ against
helicopters with and without mast-mounted sights. The probabilities for air
defense guns against helicopters with mast-mounted sights are contained in
the classified data base. They were generated using the SALVO model with
data obtained from the Aviation School, Fort Rucker.

The outcome of equation 9-33 represents the total number of a given type
helicopter killed by opposing AD weapons. To provide more specific results
at the conclusion of the assessments, the number of helicopters killed. by
each different AD system is determiried by an apportfonment algorithn
expressed algebra1ca11y as:

| 1K e .
xru.,k . L3 CACKILL, (9-34)
all 1

where, for type { AD firers against type k helicopters:
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KILL{k = the number of helicopters killed by firer,

ACKILLg = the total helicopters killed. _
1 - PKjg = the probability that the firer killed the helicopter, where:
sekp,, NGy | | (9-35)
i » (1= —gr—) |

with SEKP i, NAx, and ENGjy as defined above.

3. Armed helicopter assessments. Armed hel1copter assessments are made
against all front line ground systems in the opposing force array.

a. Targetable weapons. The following equation gives the number of
weapon systems of type J ava11ab1e for assessment:

rGTj = (ij . OAj - LOSSJ) . FE . PSN . PNSMKm , (9-36)
where, for the jth weapon system:
TGTy = the number of targetable weapon systems.

NW; = the number of weapons at the beginning of the attack
hel1copter/air defense routfne.

' OAJ = the operationa] availability of the weapon system.

LOSSJ = the number of wezpons lost in previous AH/AD assassments
(cumulative).

FE
PSN
PNSMKn

the fraction of maneuver forces engaged.

the tactical.dep1oyment factor.

‘the fraction of unsmoked targets which is dependent upon
the force, tha type of helicopter target acquisition
sight, and the type of smoke as defined in paragraph 10.

The operational availability (0A4) for all targeted weapon systems
are given in tables i4 and 15. Tactqcal positioning factors (PSN) are
found in table 17 for attacking and defending forces. The fraction
engaged (FE) is the average fraction of weapons belonging to one defending
maneuver unit, PCy, as calculated by equation 9-31, or the fraction
belcnging to three attacking maneuver units (3 - PC,) '
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b. Fife distribution factors. The prop.-rtion of helicopter fire
allocated to a particular type of target J iz ccmputed by:
FPS . (Nw' - 0 - LOSS ) « FE
FDF. = J J J 37 (9-37)
i s FPSj . (NHi . GAJ - LOSSJ) . FE
ail § SR

where, for the jth type targeted weapon system with NNJ, OAJ, LOSSJ
and FE as defined above:

- FOFj = the fire distribution factor.
‘FPSJ = the firepower score of the weapon.

The classified firepower scores (FPS;) are contained in table B-1 of
the classified data appendixes, Volume III. Unclassified firepower scores
for unclassified processing are given in table 1. Since certain air defense
-svstems are located within front line maneuver units, they are included in
the target array for helicopters. Due to the air defense threat,
helicopters may desire a higher priority for firing at targetable air
defense weapons than would be realized in a straightforward application of
equation 9-37. If so, the amount of halicopter fire directed against air
defense systems is increased by multiplying their firepower scores, for use
in equation 9-37, by an appropriate factor from 1 to 5, which adjusts their
computed fire distribution factors. This factor {s a manual gamer input.

c. Rounds'expended. For each type cf ordnance, the number of
rounas/bursts fired during a pop-up is calculated by: .

ROUNDS ik ™ POPORD (CELLk - LOSSk) . SH Fj . PNSMX (9-38)

k k *
where for the ith type .ordnance fired by the type k helfcopter at type J
targets with FDFj, CELLk, and LOSSk as defined above:

ROUNDS1jk = the number of.rounds fired per assessment.
POPOROy = the number of rounds per pop-up fiked by the nelicopter.
SHg = the fraction of type k heTicopters unsuppressed.

PNSMKm = the fraction of helicopters not smoked which fs
dependent upon the force, the type of helicopter
‘acquisition sight, and the type of smoke as defined in
paragraph 10. ,

For each type of helicopter the number of robnds of each type fired
per pop-up is calculated by use of equation 9-28 and the methodology in
subparagraph 9d(5)(d). The helicopter suppression adjustment factor,
listed in table 13, multiplied by the appropriate suppression factor in
table 12 gives the fraction of the helicopters suppressed. For
helicopters, suppression is based on the fire sypport firepower ratio

" since they are generally outside the range of maneuver systems.
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d. Ground losses. The general assessment equatiom as app]fed to
helicopter assessments of ground forces is:

. g sskp, \ROUNOS gk - ADUST - ABGRT; |

where, for ordnance type i fired by type k helicopters against type j
targets with TGTj and ROUNDS;jx as defined above:

GFKILLj = the number of targets killed.
SSKPij s the single shot kill probability. |

ABORTy = the probability that the missile oiil not be aborted during
its flight because of loss of line of sight to target,
suppression of designator, or mechanical failure.

ADUST4 = the probability that the round 1s not aborted due to dust
" conditions. ,

The single shot kill probabilities (SSKPy) for helfcopter weapons are
classified and contained in table B-9 of the classified data appendixes,
Volume III. The target type, ordnance type, and range are needed to enter
the SSKP table. The methodology for calculating the SSKP is {dentical to
that for the armor/antiarmor combat assessments (paragraph 9d(3)).
Consequently, the actual SSKP value used in equation 9-39 is a weighted
average, depending on the target posture, of two values extracted from the
table,

_ The number of rounds, ROUNDS1jk, 1s modified by the ABORTy and
ADUST; factors only when the ordnance type { is a missile. For all other

helicopter ordnance types, both factors equal 1.00. A value of .8 has been -

assigned to ABORT; which is based on the HELLFIRE COEA and military
Judgment. The probability of abort due to dust (1-AGUST{) is based on
sufficient loss of energy transmission at the seeker caused by the dust
between the source and the target so as to prohibit missile guidance. The
dust factor depends on the dust level, range, visibility conditions, and
missile type. These factors are contained An tables 62 and 63 wh11e the

dust methodology is docunented in paragraph l1.

The helicopter assessment equation, 1like others previously described,
computes the total number of targets killed by all helicopters. To. obtain-
more detailed killer-victim statistics, this total is apportioned among the
different types of helicopters involved by the following equation:

a8 .
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where, for type k helicopters f1r1ng at type J targets with GFKILLj as
defined above:

CGFKILL, (9-40)

J

KILij = the targets killed by helicopters.

1-PKjx = the probability the helicopters killed the target where, for
type crdnance i:

ROUNDSjx . ADUSTj . ABORT;

SSKP _

PK, = [ < 1- ““T*F‘L# , ' (9-41) -
ko an eyl '

for SSKPyj, TGTj, and ROUNDSjjx, ADUST; and ABORT; as defined ' '

above., It should be observed that this apportionment accounts for those

targets killed by all the different types of ordnance the helicopter

carried.

(f) Personnel casualties. The only personnel casualties produced by
air defense assessments are the crew losses associated with the
helicopters that are killed. No infantrymen are killed in conjunction
with helicopter losses. Casualties to both mounted and dismounted
infantry personnel together with associated weapons/materiel are incurred
during helicopter assessments against ground forces. Dismounted infantry
personnel are directly targeted for attrition by helicopter fire, while
mounted infantry casualties are based on the losses incurred by armored .
personnel carriers (APCs). The methodology for determining mounted
infantry casualties, all infantry weapon/materiel kills, and crew losses
has been set forth in paragraph 9¢(3)(c) and fis directly applicable to the
attack helicopter/air defense. combat assessment.

(g) Ammunition expenditure. The number of rounds fired by
helicopters and air defense weapons is accumulated by individual round
type in an ammunition consumption array. This array is provlded as part
of the game results. ' o

“In general the number of rounds of each ordnance type expended per:
pop-up by an attack helicopter type k at a target type j is determined by
equation 9-38. The value of ROUNDS is calculated for the number of
missiles/rockets/bursts fired per pop-up, Thus, for 23m and 30mm HE,
this number must be multiplied by the number of rounds per burst. To °
obtain the round expenditure, the variable ROUNDS, in equation 9-38, is
multiplied by 25 rounds/burst for 30mm ordnance and by 100 rounds/burst
for 23mm ordnance.
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The ammunition expenditure of an air defense system -against a given
type helicopter per pop-up is given by:
ADROUNDSJ.k = ENij . ADBj (9-42)
where, for air defense system type j against helicopter type k, ENGjk.
is as defined in equation 9-32:

ADROUNDSJ.k = the number of rounds expended per pop-up.

ADB. = the number of rounds per bursts for type i air
. defense system ordnance.

For the air defense quns, the number of rounds per burst are contained
in table 50. The remaining air defense systems expend only one missile
per engagement.

(6) TACAIR assessments. Although tha CACDA "Jiffy" war gaming
process considers both attacks by and defense against tactical aircraft

(TACAIR), no assassments of combat involving TACAIR are made by the Jiffy -

model. Casualties incurred during TACAIR attack missions are assessed by
a separate model known as TALON, developed and run by the US Air Force
Tactical Fighter Weapons Center (USAFTFWC). The losses resulting from
TACAIR combat, as determined by the TALON model, are added to the losses
resulting from the Jiffy model combat assessments so that they are
apportioned to units on the force file in accordance with the procedure
described in paragraph 15.

10. SMOKE.

a. General, Smoke is not explicitly modeled in J1ffy, but rather for
each force the portion of friendly units self-smoked and the fracticn of
the enemy force smoked are determined off-line. These numbers are an
- average effect during the entire critical incident and are used in the
rate of advance calculations, and in the attack helicopter/air defense,
indirect fire, and armior/antiarmor assessment routines. The armor/
antiarmor smoke fractions are determined by gamer judgment and an off-line
computation for each separate engagement and last for only the duration. of
that engagement. Smoke also affects the indirect fire assessments by
reducing the number of HE/ICM battery missions by the appropriate number
of snoke missions.

b. Tﬁges of Smoke. Smoke in Jiffy is characterized by two types of
smoke. rst type is conventiona1 smoke, which includes indirect fire
. smoke rounds, HC, white phosphorous (WP) smoke, and self-generated smoke
produced by snoke pots or by engine fuel (Diesel) on the exhaust -
manifold. The effect of conventional smoke, on all weapon systems is that
only systems equipped with thermal devices (far infrared imagers) or with
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radars ¢an penetrate tha smoke. Weapon systems with optical and image
intensifier (I¢) sights cannot see through it., In the Jiffy game for
Europe [II, conventional smoke is the only type of smoke employed by
either side. However, the model has the capability to employ a second
type of smoke, which is a far-IR screening smcke/obscurant. Currently,
radars are the only sensor- capable of penetrating this type of smoke.
. The effects of both conventional and far-IR screening smoke/obscurant on
the weapon firepower scores in the rate of advance calculations, and on
the individual weapon systems as both firers and targets in the armor/
antiarmor routine, the indirect fire and CLGP routines, and the attack
helicopter/air defense routine will be discussed more explicitly in the
following subparagraphs.

c. Methodology.

(1) Rate of advance calculations. Smoke in this routine degrades the
maneuver firepower scores of individual weapons. This, in turn, affects
‘the rate of advance and the suppression factors, which are based upon
firepower ratios. 1In general, the fraction of the firepower score of
weapon k side i not degraded by smoke is determined by the following
equations:

PNSMKik = (1 - P§)(1 = .5P{)(1 -’Qi) © o (10-1)
where: | ' |
PNSMKjk = the fraction of weapon k side i that is not degraded by shoke.
Qi = the fraction of side i degraded by s%de i's self-smoke.
Pij = the fraction of side j degfadeq by smoke from side i.
Py = the fraction of side i degraded by smoke from ‘side j.

As the equation illustrates, the methodology assumes that if Blue
-smokes the opposing force to obscure 50 percent of Red's forward elements,
this smoke will also obscure Blue's forward elements by one half of this,
25 percent. Also, self-smoke by side i, Qj, does not degrade the
opposing force., The values input to the rate of advance routine for P and
Q are based on .the average 2ffect over the entire critical incident. In
addition, the type of smoke, conventional or far-IR screening
smoke/obsurant, employed is specified by the gamers in this routine, The
value of PNSMKjy is dependent upon the type of smoke and the type of
sight weapon k is equipped with. In general, if weapon k is equipped with
* a thermal device, all values of P and Q used in equation 10-1 become zero
unless the smoke is a far-IR screening smoke/obsurant. If the weapon k is
equipped with radar, all va1ues for P and Q become zero regardless of the
type of smoke. .
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(a) Optical sights, 12s, and eyeballs, weapon.systans re1y1n§ on
optical sights I2s, or eyes cannot penetrate either conventional or
far-IR screening smoke/obsurant and are degraded accerding to equations
10-1. .

(b) Thermal sights. Weapons equipped with thermal sights are not

- degraded by conventional smoke. However, they cannot penetrate far-IR
screening smoke/obsurant and their firepower scores are degraded.for this
type of smoke according to equation 10-1.

{c) Radars. Radars are not affected by any type of smoke.  Thus, the
firepower scores of weapons equipped with radars are not degraded.

(d) Example. If both sides employ smoke with a degradation factor of
40 percent (P4 = .40 (conventional smoke) and P; = .40 (far-IR
screening smoke/obsurant)) with no self-smoke, %he effect on different
weapon systems varies. For a radar, PNSMKjx = 1.0. For a system on
side 1 with a thermal device, which is degraded only by the far-IR
screening smoke/obsurant Py, PNSMKyy = (1 - .40)(1 - 0)(1 - 0) = .60
while on side §, PNSWKj =5(1 - O)I1 - .20)(1 - 0) = .80. A system with
only optical sights is Eegraded by both types of smoke; i.e., PNSMKj kK =
(1 - .40)(1 - .20)(1 - O) = .48, which is 48 percent of its or1g1na1
firepower score remaining. The adjusted firepower scores are then used in
the calculation of .the firepower ratios, which affect the rate of advance
and the suppressvon factors. _

(2) Armor/antiarmor assessments. The armor/antiarmor routine is
fought in a series of engagements at various ranges. The gamers determine
the fraction of each force smoked for each engagement. This allows gamers
to more realistically portray the point in the battle when smoke would be
employed rather than to use ihe average effectiveness for the entire
critical incident. The ty:e and amount of smoke in the engagement affect
the numbers cf individual weapon systems available both as targets and
firers that enter the a,sessment equation., The fraction of each weapon
~ type k not dégraded ur smoke is calculated using equation 10-1
considering the type of sight for armor weapon k. Smoke requires that
modifications be made in the ndrmal use of the assessment equation since
systems with thermal and optical sights can see and engage a different
number of targets. The assumption and form of the assessment equation,
9-1, require that the number of type k targets, Tk, remain constant in
each use of the equation because the equation fis aggregated for all
firers. Therefore, for smoke the routine is structured 50 that two passes
are made through the assessement edquation for each weapon system. In the
first pass, all firers engage only targets in the open (not in any .
smoke) . The second pass allows only systems with thermal sights to fire
at targets smoked by conventional smoke. Table 51 displays the fractions
of firers and targets for each pass and each type of smoke. The fraction
of unsmoked weapons is calculated from equation 10-1 and the sensor type
of the weapon, as dfscussed below
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fa) No smoke. As depicted in table 51, neither optics nor thermals
is degraded.

(b) Conventional smoke. On tha first pass the fraction of unsmoked
firers, PUN(J), with optical systems engage unsmoked targets, PUN(L).
Since they cannot penetrate conventional smoke, they do not conduct the
second pass. Thermals, however, are not affected by conventional smoke
and, as illustrated in table 51, the two passes allow all available firers
with thermal sights to fire at all available targets. The percent of
those firers in each pass is the same as the percent of the targets being
engaged. . .

(c) Far-IR screening smoke/obscurant. For systems with optical

sights, the passes are the same as for conventional smoke since the sights

" cannot penetrate aither. However, as table 51 shows, two passes for
weapens with thermal sights allow all targets not obscurnd by far-IR
screening smoke/obscurant, PUN(L+2), to be engaged by all weapons not
obscured by far-IR screening smoke/cbscurant, PUN(J+2). On che first pass
unsmoked targets are engaged. On the second pass those targets in
conventional smoke (PUN{L+2) - PUN(L)) are engaged. The thermals that are
not in the far-IR screening smoke/obscurant, (PUN(J+?)) fire in proportion
to the ratio of unsmoked targets to targets not obscured by fer-IR
screening smoke/obscurant.

: (3) Attack helicopters/air defense assessments. The percentages
required for all calculations in this routine are those passed from the

. rate of advance routine and are based on an average effect over the entire
criticai incident,

(a) Air defense systems. The air defense systems modeled in Jiffy

" use one of the three following categories of target detection sansors:
2,eballs or optics, radars, or thermal imagers. The effect of smoke on
these sensor categories depends on the type of smoke as described in.
10b(1) for the rate of advance calculations. The use of the general
assessment equation 9-1 for air defense firers requires that three
complete passes of the equation for each firer be made so that on any
given pass, the number of type k targets, Ty does not vary. Table 52
contains the fraction of air defense firers and attack helicopter targets
for each pass and each type of smoke. The fraction of unsmoked air
defense systems is determined by the use of equation 10-1 taking into -
account the type of sensor the AD firer is equipped with. The fraction of
helicopters obscured is assumed to be less than other ground elements =
since they have more maneuverability to avoid the smoke. In general, the
fraction of type k he1icopters smoked. is one-half the fraction of other
maneuver elements smoked, i.a., (1 - PNSMK,k)/Z where PNSMKi, is as
defined .in equation 10-1 in conjunction with its type of sensor, optics or
thermal, The fraction of helicopter type k not obscured is therefore
1 - (1 - PNSMKjk)/2. This calculation for the unsmoked attack
helicopters is used for halicopters both as targets and firers. The
effect of smoke on air defense weapons with the various sensors is
‘discussed below*
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- where PNSMKi% is determined from equation 10-1 and the type of AH
e

1. No smoke. As table 52 shows there is no smoke effect and ail
avaiTable air defense systems fire at all available helicopters in the
first pass.

2. Conventional smoke. For weapons. using éyéba]ls or optical sighté

- for targeting, the unsmoked air defense weapons (PUN(J)) engage unsmoked

helicopters (PUN(l.)) on the first pass through the assessment equation.
Since they cannot penetrate conventional. smoke, they do not make
additional passes. Radar and thermal imagers, however, penetrate
conventional smoke and all available firers equipped with these sensors
fire at all available targets as table 52 depicts. On the first pass only
unsmoked helicopters (PUN(L)) are engaged while on the second pass the
remaining ones are engaged. In both cases the fraction of air defense
systems firing equals the fraction of targets engaged,. _ o

3. Far-IR screening smoke/obscurant. The employment of this type of
smoke affects the three categories of sensors used on air defense systems
differently, which necessitates the three pass assessment. As iliustrated
in table 52 the unsmoked air defense systems using optics or eyeballs only
fire at unsmoked helicopters. Because thermals cannot penetrate far-IR
screening smoke/obscurant, these type of air defense systems can engage
only helicopters when both' the firers and the targets are either unsmoked
or in conventional smoke. As table 52 shows, the sum of first and third
pass has all thermal firers who are not obscured by far-IR screening
smoke/obscurant (PUN (J+2)) engaging all targets not obscured by far-IR
screening smoke/obscurant (PUN (L+2)). Radar air defense systemus are not
affected by any type of smoke and experience no smoke degradation to

- firers or targets. Their assesssments are completed in the first two

passes.

(b) Attack helicopters. The effect of various types of smoke on
assessments with attack helicopters as firers is similar to that of the

- armor/antiarmor routine. In both cases firers have optics or thermal

imagers for target acquisition sensors and can acquire different numbers
of targets, which requires a two pass asséssment. The fraction|of attack
helicopters firing is 1 - (1 - PNSMK;jy)/2, as previously discussed,

sensor, Table 53 displays the fractions used in the two passes |required
for this assessment.

1. No smoke. .There is no degradation to firers or targets,
2. Conventional. Unsmoked systems equipped with optics fine only at

unsmoked targets. For helicopters with thermal sights all available
firers engage all available targets. ’ : _
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3. Far-IR screening smoke/obscurant. Helicopters with optic sensors
fire only at targets, both of which are unsmoked. Helicopters equipped
with thermal sights cannot penetrate this smoke. Therefore, the fraction
of helicopters, PUN(J+2), not obscured by this type of smoke, fire at the
fraction targets, PUN(L+2), not obscured by this smoke, as the sum of the
two passes illustrates. '

(4) Indirect fire assessments., Although smoke has nn effect on the
number of targets for artillery systems, the requirement for mortars or
artillery tubes to deliver smoke rounds reduces the number of indirect
fire battery missions. During the indirect fire assessments_ the gamers.
specify the fraction of battery missions used by smoke emp1oyers firing
smoke rounds.

~ (5)" CLGP assessments. CLGP missions are employed against maneuver
targets that are designated by a GLLD and against artillery targets that
are designated by aerial designators. The employment of smoke does not
degrade the numbe: of arti11ery targets. Smok2 does affect the number of
maneuver targets though, since only unsmoked maneuver systems may be
targeted, with the rraction of unsmoked systems determined by equation
10-1. .

11. DUST. The capability to play dust was recently added to the model as
a degradation factor. The dust number is defined as the expected number
of rounds ihpacting per minute per maneuver unit area. The highest dust
number determines the dust level. There are three levels of dust: no
.dust, light dust, and heavy dust, as shown in table 61.

a. Assumptions. Some of the considerations that led to the Jiffy
dust methodology are CONFIDENTIAL and are not discussed here (they are
discussed in ATZLCA-CAA memorandum, LONFIDENTIAL, dated 24 May 1979). The
following unclassified assumptions bear directly on the implementation

. (1) Dust effects in Jiffy will degrade ground and aer1a1 direct fire
m1ssxle systems and CLGP.

(2) Air defense missiles will not be degraded since they cléar the
: .impact areas very quickly during the early portion of the missile flight.

(3) Three levels of dust will be played with no interpolation between
levels: rno dust, light artillery barrage, and heavy artillery barrage.

‘ (4) Effects of friendly and enemy artillery fire will not te .
considered cumulative, and only the Targer of the two w111 be used in the
calculations.,

b. Impiementation.

55




b(l) Dust number. The Blue dust number D is determined as follows:

H
O WITWTIERSS (11-1)
whe. e:

H = the number of Red combat support artillery rounds fired per hour
at Blue maneuver systems.. .

M = the number of Blue maneuver units in the sector.

FMASS = the fraction of the sector that Red masses his attack. The Red
dust number is similarly determined. (FMASS in thz Red dust
number equation will be 1 unless Blue is the attacker.)

{2) Dust level. The maximum of the Blue and Red dust numbers
determines the dust level as indicated in table 61.

(3) CLGP. Dust causes the number of unaborted CLGP rounds R to be
modified. R becomes: R - (1-PDUST), where POUST is a dust degradation
factor and depends on the dust level and visibility. Table 60 shows that
with heavy dust and visibility condition 2, all CLGP rounds are aborted.
This table and the subsequent dust tables give prooabilities that dust will
~cause round abortion, ,

(4) Armor/Antiarmor. ODust causes round abortion for the TOW, HOT,
DRAGON, MILAN, SPIGOT and SPANDREL missiles. Thus, in these cases, RND the
unaborted rounds, becomes RND (1-PDUST) where POUST depends un dust level
range, and visibility as shown in table 62.

(5) Attack helicopter. Dust causes the number of unab:~ted AH missiles
(rounds) to be modified. Rounds become ROUND (1-PDUST) wherz 20UST depends
on dust level, range, visibility, and round type. Tables 62 and 63 shows
POUST for wire guided aer1a] missiles and laser gulded aerial m1ss11es,

. rpqoect1ve1y ,

12, ELECTRONIC WARFARE (EW).

.2, Methodology. EW ‘is accounted for in the rate cf advance routine  and
in the artillery assessments routine. In the rate of advance routine, EW.
degrades the enemy's firepower score. In the artillery assessment routine

.EW degrades the number of the enemy's battery missions. In the ROA, if EW
is played against force j: '
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FPS = (1-PCOGR(1)) AD + (1-PCDGR(2)) AH + (1-PCDGR(3)) ART +
(1-PCDGR(4)) MNV +ACFPS - _ (12-1)

where:

PCDGR(1), PCDGR(2), FCDGR(3) and PCDGR(4) are, respectively, the
percents that AD, AH, ART, and MNV FPS are degraded. AD, Ad, ART, and MNV
are the firepower scores, respectively, of all of side j's air defense,
attack helicopter, artillery, and ground-maneuver systems; ACFPS is the
TACAIR firepower score; and FPS is side j's new total furepower score, The
number of battery missions available to be fired by side j. is degraded by
PCOGR 3); that is:

BMEu = BM (1-PCDGR(3)) o (12-2)

where BM and BMEW are the number'of missions available, respvctive]y, before
and after communications jmnn1ng

b. Degradatfon Factors. The degradation factors for EW were previously
calculatad off line. This.calculation has been implemented in the Jiffy III
code and is described below. The tables for this application were derivad
from E-War Adaptation to First Battle, CGSC, Fort Leavenworth For N =
1,2,3,4:

© PCDGR(N) = PCFPR(N,M) . PEFF(N) (12-3)

where PCDGR(N) is as above and PCFPR(N,M) and PCEFF(N) are, respectively,
-the percent of reduction of the affected units and the percent units of type
N that are a2ffected by radio jamming. M is an integer between 1 and 6
determined by a random variable. ' '

(1) PCFPR(N,M) fis determined from table 54,
(2) PCEFF(N) is the percent of the units of type N affected by EW.

Edch unit (subject £~ EW) in the sector {is assigned one of the EW types when

it is created, Tably 55 gives the number of EW missions requi-ed to jam
each unit of type N. An entire unit, not a percentage of it, must be Jmnned

c.. Number of Missfons.. The number of missions (max = 50 avaflable is
input by the user. These missions are then used to degrace the AD units.
If there are not enough missions to degrade ail the AD un‘ts, then PCEFF(N)
= number of jammed AD units degraded divided by the total number of AD
units. Any remaining missions are then used to degrade in turn the AH, ART,
and MNV units., This priority is inherent in the program hut the user can
change this order. For example, the user can require that the ART units be
degraded first. This will assure maximum mission degradation in the
art111ery routine, .
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13. AUTOMATIC COMPUTATION OF THE MASS VALUE OF GROUND UNITS AS REQUIRED BY
THE TACTICAL AIR LAND OPERATIONS (TALON) MODEL.

a. General. The purpose of the comoitation of the mass value of ground
units s to keep the ground games synchronized in the Jiffy and the Tactical
Air Land Operations [TALON) war games. The mass value describes the
relative target value of the ground units, enabling the Air Force to input
the air-to-land effects quantification into the SCORES scenario building
process. . :

b. Methodology. At the end of each critical incident (CI), the TALON
unit positions and strengths are aligned with the JIFFY maps and unit
strengths. To align the ynit strengths, a software-package accesses the
JIFFY data base and ccnverts the mix of surviving weapon types into a
homogeneous measurement of unit strength known as mass. The single weapon
system mass value is computed using the killer-victim scoreboards from a
number of battle results of various simulations and war games. A system of
linear differential equations is solved using Sigen value techniques. The
solution contains the capability of each weapon system to remove other
systems from the battlefield. Where killer-victim scoreboards are nat
available for a particular weapon system, the technical characteristics and
employment tactics are used to generate its contribution to the
battlefield. With the ground games thus aligned, the Afr Force gamers run
the TALON war game to play interdiction and close air support missions.

14, MEASURES OF EFFECTIVENESS (MOE) GENERATED FROM POSTPROCESSOR. The
output from Jiffy gaming is voluminous and consists of detailed unit status
reports and game reports. All these reports pertain only to a critical
incident (CI). The postprocessor is designed to provide specified game -
output reports as well as cumulative game output reports. The format of the
loss by source-of-loss tablez has been expanded to give losses by victim
weapon system category in addition to victim weapon system type. The victim
weapon system categories are the same as the killer categories. The
postprocessor will enhance analyst and gamer efficiency and save time. .Some

-of the specific outputs or MOEs and capabilities from the postprocessor are

as follows:
a. Loss exchange ratio (LER) - The ratio of Red losses and Blue losses.

b. The surviving maneuver force ratio (SMFR) - The ratfo of a side's
surviving maneuver force to the starting maneuver force.

c. The surviving maneuver force ratio differential - 8lue SMFR minus

" Red SHFR.

d. The force exchange ratio (FER) - the loss exchange ratio (LER)

divided by the fnftiai force ratio (IFR) (fed and Blue).
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e. Initial force ratioc.

f. Access the beginning strength record for each sector in tha Cl.
g. Accumulata the number of weapons by type in given units.

h. Ratio statistics given both by all major systems and by armor
systems. Optional loss exchange ratios can be obtained for any set of 3lue
weapons (detailed discussion is given in the Users Manual, Volume V).

i. The percent force committed in the armor routine dy range band.

J. The percent targets smoked and self-smoked in the armor routine by
range band. H ' ' :

"k. The force structure by item code totals.
1. The numbers of maneuver units in the sector.
15. LOSS APPORTIONMENT.

a. General, The Jiffy model assessment methodologies determine the
numbers of weapon systems lost in combat by each major force. Thase
cumulative combat losses must then be distributed among the individual units
in each force. This loss apportionment process is done after all the Jiffy
model combat attrition has occurred and has orovisions to apoortion losses
inflicted by ta:tical aircraft’ (TACAIR). Since losses to TACAIR are
assessad against relatively few units, the losses are apportioned separately
from the Jiffy model combat losses. Losses to TACAIR can'be apportioned at
the beginning of a sector game sequence before the other combat losses, at
the end of a sector game sequerce after the other losses, or losses can be
divided in some manner between the beginning and the end. This allows more
reaiistic simulation of TACAIR stritke. intensity and times at which strikes
occur during ¢ critical .incident. | \11 other losses to the units are
apportioned as explained below.

'b. Combat Intensity Levels., [The number of weapon systems lost by each
unit is based on a qualitative factor, which is an indicator of the.
intensity of combat in which the unit has been engaged. Six of these combat

“intensity levels have been defined as shown in table 56. As can be seen in
the table, each combat intensity level has an apportionment factor ' -
‘associated with it. This factor denotes the porticn of the weapon systems

" in the unit that are subject to the loss apportionment. "It should be ncted

that if a unit {is specified as being hit by TACAIR, not only is it subject
to TACAIR apportionment but it is |also considered for the apportionment of
the Jiffy model combat losses as g unit in the main battle area.
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¢. Loss Apoortionment Algorithm. The number of weapon systems attrited

in each unit is a functicn of the number of a given type of weapon system
lost, the number of that type of weapon system in a particular unit, and the
combat intensity level of the unit. The number of a given type of weapon
system lost in any particuylar unit is expressed by the algorithm:

‘ Nik Moy - -
it T 5 (18-1)
where, for the kth type weapon system and the ith uait:

NAjk = the rumber of the weapon systems lost by the unit.
"ik = the number of weapon systems in the unit.
NLg = the total nunber of the wezapon systems lost to the force.

CILy = the value (apportionﬂent factor) of the combat intensity level
of the unit.

Dk = the total number of the weapon systems in the force which are
subject ts5 Toss apportionment and is expressed by:

: Dk = —;'—-crr— ' . '(15-2)

where D¢, Njk, and CIL; are as defined above. Note that for this
apportionment process to be valid, the total kth type weapon systems in a
force subject to loss apportionment {Dg) must be greater than the number
of the kth type weapon systems lost by a force (NLg). Also note that if
losses to TACAIR are apportioned *o0 a force, the total number of kth type
weapon sytems  in the force subject to apportionment of the Jiffy model
combat losses (Dyx(JG)) must be reduced by the number of the kth type
weapon systems lost to TACAIR NLi (TACAIR); or, in other words.

D (JG) = Dk - NL (TACAIR) | o (15-3)

The apportionment algorithm 1s used to apportion infantry casualties, their
associated materiel losses, and crew-served weapon losses. The personnel
lost with the crew-served weapons are calculated, not apportioned. The
calculation is identical -to ’hat used for the determination of crew lasses’
(paragraph 9d (4) (c))..
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16. UNIT EFFECTIVENESS. The ability of a unit to perform its mission in
combat s a qualitative assessment known as a unit's combat effectiveness.
This measurement s difficult to quantify due to the number of intangible
factors that affect it. Among these are troop morale, fatigue, leadership
and the rumber of personnel and equipment operational in the unit. The
Jiffy model computes a measure of the firepower remaining in a unit relative
to the amcunt of firepower initially contained in the unit. This
measurement is known as the unit effectiveness. The unit effectiveness is
determined by the following equation.

s (N FPS )
all i R

UEFF ¢ = TTFPS,

(100) ‘ o (161)

where, for the ith weapqn systems of the jth unit:
UEFFj = the unit effectiveness. |

Nij = the number of weapons in the unit,

FPS{ = the firepower score of the weapon.

ITFPJJ = the initial total firepower score of the unit at 100 percent
strength,

The effectiveness of each unit {s computed at the creatfon of the unit and
updated in accordance with equation 16-1 each time losses are appertioned to .
the units. ‘

17. RETURN TO OUTY CRITERIA. .The Jiffy model calculates the portions of
weapon systems lost in'combat that are recoverable and nonrecoverabie. The
nonrecoverable losses are those weapon systams assumed to be destroyed or
not able to be recovered due to adversities of terrain or tactical
situation. The recoverable weapon systems are those accessible 'and

repairable. .

a. Three levels of repair for Blue weapon systems are considered in the

- Jiffy mode).

(1) Division repair - used on equipment that is repairable with
divisional maintenance support elements. Divisional mean time to repair is
considered to be 2 days. : '

(2) COSCOM repair - used on equipment that is repairable with
nondivisional direct/general support (0S/GS) maintanance level assets.
Nondivisional DS maintenance is taken to be able to perform maintenance in
either DISCOM or COSCOM areas. Mean time to COSCOM repair is taken as 5 -

» days.




(3) Exceeding theater repair - combat damaged equipment that exceeds
the in-country maintenance capability or capacity. Repair time is
considered to be extensive. Table 57 contains expected percentages of
recoverable and nonrecoverable weapon losses for categories of Slue weapon
-systems by combat posture and type of fire encountered. The recoverable
percentages are subdivided for losses repairable at division, COSCOM, and
those that exceed theater repair capabilities.

b. The return to duty criteria for Red weapon systems are classified
and may be found in Volume III, appendix B, table 8-9. Three levels of
repairability are considered in the Jiffy model for Red recoverable weapon
systems: ' '

. Light - requires 2 days to repair.
. Medium - requires 5 days to repair.
. Major - requires 10 days to repair.

Table 58 contains a set of unclassified Red return-to-duty criteria
developed for unclassified processing and documentation purposes.
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Table 1. Unclassified firepower scores.*

Weapon System

Trucks

Small Arms

VIPER, RPG-7

DRAGON, SPG-9

TOW, AT-4 SPIGOT

MILAN, PZIG

Tanks . ,
Heavy Armored Inf Vehicles
Heavy Assault Guns .
Light Armored Vehicles
ADA' Guns

Manpack SHORAD Missiles
STINGER POST

SA-9

Mortars

Field Artillery

Attack Helicopter-l.
Attack Helicopter-?

Attack Helicopter-3
"Attack Helicopter-4

Light Observation Helicopter
Transport Helicopter

*The 1ist of weapon systems and firepower scores contained in this table'

are for purposes of {llustration only.

repert for the classified lists of weapons and firepower scores actually

used in the Jiffy model.

Firepower
Score

5
1
5
19
20
10
100 ' -
75
£0
10
25
10
20
25
75
100
20
40
60
80
10
5

See table B-l1 in Vol. III of this
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Table 7, Types of tactical situations,

Tactical Situation

Description

1, Meeting Engagement

2. Delaying Action

3. Withdraw

4, Defend Fortified

5. Defend Prepared

'

6. Defend Hasty

May be assigned when one side f{s
attacking and the other side
counterattacks. Defender has
advantage of natural terrain
features only,

A relrograde action where the
defender exchanges space for time,
seeking to delay, deceive, and
disorganize attacking formations,
causing them to deploy frequently,

Defender maintains covering forces
in direct contact with the enemy
while withdrawing the bulk of his
forces to dzeper positions.

Assumes a deliberate defense, and
considered the highest degree of
defensive posture attainable,
requiring extensive preparation
time. Includes deliberate defense
of urban areas.

Implies installation of wire,
minefields, camouflaged dug-in
emplacements for crew-served
weapons with minimum overhead
cover. An organized defensive
arrangement with overhead cover
for all combat and combat support
personnel concerned,

" Use of natural cover and conceal-

ment, limited use of minefields
and initiation of dug-in emplace-
ment for crew-served weapons.

' Preparation time is variable,

SOURCE: SCORES "Jiffy" War Gaming ‘Methodology, July 1975, p.
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Table 8, Defender tactical situation adjustment factors
. for maneuver unit weapons, '

Defender's Posture* Adégéiﬂﬁ“‘
Meeting Engagement 1.0
delaying Actfon 1.0
Withdraw : 0.5
Defend Fortified Position 2.0
Defend Prepared Position I;S'
Defand Hasty Position 1.2

SOURCE: USMC LFWG Rules Manual, VOL XXII.

*See table 7 for definition of postures, At least
50 percent of defender's force wust be in the
particular posture for which a factor is selected.
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Table 9.

Attacker tactical sftuation adjustment facto
for maneuver unit weapons.

Attacker

Tactical Adjustment

Situation Posture Facter
Meeting Engagement Frontal Attack 1;0
Delay Action Frontal Attack 1.5
Withdraw Frontal Attack 2.0
Defend Fortified Frontal Attack 0.8

Position

Defend Prepared
Position

Defend Hasty
Position

Single Envelopment*
Double Envelopment*

. Frontal Attack
Single Envelopment*
Double Envelopment*

Frontal Attack
Single Envelopment*
Double Envelopment®

~SOURCE: USHMC LFXG Rules Manual, VOL XXIT,
*Ail defending units in a specfﬂc battle must be enveloned.
Envelopment 1S only possible on a flank separatad by at least

2 km from flank

support.
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Table 10, Terrain types,

Type

Pescription

Open

Elevation changes from 0-50 meters per kilometer,
Scattered light scrub growth, low bushes, low grasses, or
desert. Sinai or Syrian Deserts are examples.

Permits maximum cross-country movement and excellent
fields of fire for maheuver and afr defense units,
Permits excellent surveillance and target acquisition,
Extremely loose sand, marshes, snow cover exceeding 14
inches or boulder-strewn fields reduce trafficabil1ty To
rolling type terrain, .

Ro1ling

Elevation changes from 51-200 meters per kilcmeter,
Farmland with small, randomly-spaced timber; primarily
orchards or small woods. North German Plain between
Hannover and Hamburg is an example.

Permits near maximum cross-country movement and good
fields of fire for maneuver and air defense units,
Permits good surveillance and target acquisition,

Snow cover exceeding 14 .inches, extremely loose sand,
marshes or boulder-strewn fields reduce traff1cabil1ty
to hilly type terrain,

Hilly

Elevation changes from 201-400 meters per kilometer.
Moderate to densely forested with mixed coniferous and
deciduous trees and small patches of farmland or high-
grass/shrubbery. Terrain around Wildflecken, Spessart
or Vogelsderg areas of Germany are examples.

Permits 1imited cross-country movement and poor fields
of fire for maneuver and air defense units,

Permits poor surveillance and target acquisition.
Jungied highlands, snow cover exceeding 14 inches,
terraced fields or vineyards, or boulder-strewn slopes
reduced trafficability to moutainous terrain.

Mount-
ainous

Elevations change from 401-600 meters per kilometer,
Thickly forested with few scattered open spaces at lower
elevations. Appalachians, Korea, or the Bohemian Forest-
Sudeten Mountains are examples.. :

Permits very poor cross-country movement, limited

chiefly to valleys and traiis/roads and provides extremelm
poor fields of fire for maneuver and air defense units,
Permits very poor tar?et acquis1t1on and surveillance,
Snow cover exceeding 14 inches, rocky slopes restrict
.rafficability to exfsting roads and improved traijls.

fOURCE:'

b e s

USMC Land Force Wargame Rule Manual

10,

VoL III, 29 Jan 89, pp 6, 8,
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Table 11, Visibility Categories

Metecrological
Visibility

Beyond 7 KM
Reduced to 7 KM
Reduced to 5 KM
Redﬁced to 2 KM
Reduced to 1 KM

73

Targr:ting

Visibility
Beyond 3500 M

‘Reduced to 3500 M

Reduced to 2500 M
Reduced to 1000 M
Reduced to 500 M
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Tablse 12,

e e s Smbeciae

Percentages of suppression.

Gamer adaptatfcn of RAC TBM-68, VOL II, p. 57, Jan 1968
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Table 13. Vulnerability adjustment factors.

Weapon System ' Adustment
Tanks S | 1.00

2. Other Armor R 2.86

3., SP ADA and ?A weapcns’ : ' 2.86

4, Towed ADA and FA weapons , .. 3.52

5.. Dismounted antitank wgabons | . ' | 2.86

6. Attack Helicopters A | 2.86

SOURCE: SCORES "Jiffy" War Gaming Methodology, July 1975, p.
104[‘105: v
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Table 14. Operational availability of
Blue weapon systems.

Blue weapon Systems Operational
- Availability
Small arms, personnel 1.00
Trucks .83
Ground mounted antitank weapons:
VIPER . «95
TOW .93
DRAGON , . .81
PARS MILAN, PZIG (RAK) (HOT) .95
Tanks/Armored Vehicles: :
M113A1, IFV/CFV, ITV, MARDER, MS577A1, AVLB, FOV .81
MEOAl, LEOPARD I ' ' .78
XM1, M60A3, LEQPARD II " : .78
M60A2 .67
Air Defense Systems:
STINGER, STINGER POST, REDEYE .83
ROLAND, CHAPARRAL .88
PATRIOT, HAWK .78
VULCAN : .60
DIVAD ' .75
*Mortars/Field Artillery:
60mm, 8lmm, 107mm mortars , .94
Towed 105mm HOW, GSRS, LARS .76
SP 155mm : : .76
203mm Gun, Towed 155mm HOW/XM 198 ‘ .61.
LANCE : .85
Armed Helicopters: . ‘
AH-64, AH-IS . ' : ;.81
. GH-58C, OH-58A . ' o .74
ASH , ‘ - : .80
UH-60A, UH-1H ’ ' - .76

SOURCES: a. For vehicles--AMSAA Technical Memorandum 102, Joint
COC/AMC M60 Tank Study, Army Materiel Systems Analysis Agency, APG MD,
¥ebruary 1971. D. For artillery--US Army Field Artillery School
Department of Gunnery. ¢. For AD systems--Army Air Defense, Europe

- 1970-1975, 11Q USAREUR/Seventh Army, October 13869. d. For armed
. Reliccpters--(C) Army Aircraft Inventory Status and Flying Time (U), US
Army Aviation Systems Command, St. Louls, MO, Jan-Dec ;5. Reviewed and

. updated by LOGC, Nov 78.

*Reviewed and updated by Arti]lery School, Nov 78.
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Table 15. Operational availability of Red weapon systems.

Red4Weapon Systems Operational
' Availability
Small arms, personrel . ‘ 1.00
Trucks " - .83

Groqnd mounted antiank weapons:

RPG-7, RPG-7(FQ), SPG-9, SPG-9(F0) .95
SPIGOT, SPIGAOT(FO) ' .93
100mm T12, T12A , .86

Tanks/Armored Vehicles:

" 8MP(A), BMP(R), BMP(FO) .81
8TR-60, BTR-60(F0), BTR-60 PB .81
BRDM-2, ASU-85 .81
T80, T72/T64, T62 ‘ _ .78

TS5 | 82

Air Defense Systems:
ZSU-23/4, ISU-57/2, S57mm 560 14.5mm
ISU-23, ZSU-37/2, ZU 23, SA-6,
SA-6(F0), SA-4 .85
SA-7, SA-78, SA-8, SA-9 ' .83

Mortars/Field Artillery:

A1l towed mortars (82mm, 120mm),
Howitzers (122mm, 152mm),

~ Guns (130mm, 203mm) .76
A1l SP Howitzers (122mm, 152mm), 240mm SP
mortar, Rocket Launchers (122mm 240mm) SN

Armed Helicopters:*

' HIND Series .81
HIP Series ‘ .76

SOURCES: See table 14.. -

*Rad. AH availabilities are taken to be the same as for Blue‘systems.
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Table 17. Tactical positioning factors.

Percent Deployed Forward*

b ————ceevasasiiieg
Tactical .
Situation ' Attacker
Meeting Engagement ] .67
Delay Action - .67
Withdraw 1.00
Defense of Fortified ' 1.00
Position ‘
Defensa of Prepared 1.00
Position ‘ .
Defense of Hasty - 1.00
- Position

SOURCE: SCORES *Jiffy* War Gaming Methodology, July 1975, p.40.

*For CLGP and AH assessments only.

79' i. N

Defender

.67
.50
33
1.00
1.00
1.00

e
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Table 18. Probability of knowledge.

Weapon System

Small arms,

dismounted antitank weapons,
tanks, armored vehicles,

SP VULCAN, OIVAD, ASU 85,
ISy 23-4, 7Sy 37-2.

A1l ADA except front-,
line ADA listed above.

Towed Mortars

SP mortars and al1l
artillery.

Trucks

Red of llue

Source: See paragraph 9.d.(1).(¢c).
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Blue

of Red

.60

.50

. 060

.60
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Table 19. Indirect fire targeting scheme.

Weapon Class Type Targets Engaged
~ Light Mortars (60, Automatic . - . Dismounted infantry, dismounted
§2mm*) antitank weapons, mortars.
Heavy Mortars (81, 107, 120, Dismounted infantry, dismounted -
82*, 240mm) > antitank weapons, mortars, ADA

automatic weapors, light armor.

Light Artillery (105mm howitzer, Dismounted infantry, dismounted

towed 122mm howit.zer, 240mm antitank weapons, mortars, ADA
multipie rocket launcher, automatic we2pons, light armor,
LARS)** trucks, light artillery.

Medium Artillery (152, 155, SP Dismounted infantry, dismounted
122, 203mm howitclers, 122 antitank weapons, mortars, ADA
multiple rocket launcher, MLRS) automatic weapons, SHORAD _

, missiles,trucks, armor, field

artillery. o

Heavy Artillery (130mm gqun, ADA, Field artillery.
203mm gun)** ' ,

SOURCE: SCORES "JIFFY* War Gaming MethodoTogy, July 1975, page 56,
updated by gamer judgement to account for weapon changes. -

*)ifferent rates of fire place the 82mm mortars in different weapen

classes. .
**Upda;ed February 1979.
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Table 20. Indirect Fire Weapon Systems Rates of Fire.

Rate of Fire Rds/Hr/tube

: Capabilities Combat Rates
Weapon Sus-
taine Cht
Max ed Prep? Spt:b FPFC
8lued ‘
60mm Mortar Imp. : 568 480 0 28 379
81mm Mortar Imp. 504 300 0 14 336
107nm Mortar Imp. - 360 130 0 18 24G
105mm HOWITZER 264 180 180 56 176
155mm SP HOWITZER 9% 60 60 22 64
155rm HOWITZER M148 96 60 60 22 64
© 203mm SP HOWITZER 40 30 30 16 28
LANCE 1 1 0 1 1
MLRSS | 0 36 36 10 40
LARS . 144 72 72 35 97
Redf . ‘ g h ‘
T20mm Mortar (M1943) 300 70 70 80 201
240mm SP Mortar 120 35 35 40 81
82mm (AUTO) Mortar 600 240 240 120 402
32mm Mortar 500 210 210 120 336
122mm SP HOWITZER (*1974\ 300 20 90 80 - 201
122mn HOWITZER (D-30) ~ 360 100 100 .80 242
152mm SP HOWITZER (M1973) 168 80 80 60 113
152mm HOWITZER (D-20) 240 Q 90 60 161
130mm GUN (M45) 260 100 100 80 174
203mm SP GUN 150 30 30 40 101
122mm MRL (BM 21) 240 160 160 120 161
240mm MRL . 64 ag 48 40

43

a. Sustained rate of fire for all artillery and large

~ Red mortars.

b. Rate of fire based on estimated resupply rate

" capatility for fire unit assets employing the amunition

transfer point (AT?) concept: Updated by USAFAS, Jan 80.
Aiso assumes movement and other out-of-action txmes.

c. 67 Percent of maximum rate of fire.

d. SOURCE: USAFAS, Mov 78 and Jan 80.

‘@, USAFAS Ltr Dated 1979.

f. SOURCE: EUROPE IIl SCENARIO THREAT: A1l cata,
except Red combat support rates, were updated by CACDA,
Threats 0iv, Dec 78, with the following comments:

g. Arti'l’lery preparation by doct:ine lasts about 30-40
minutes.

h. HRed Cbt. Spt. rates furnished bv CACDA SWG
Directorate April 1980. See also paragraph 9d(1)(e),

82




* N . B RS- 3 ; : LT . —

Table 21. B1hevArt111ery Intensity Levels.

Level . Description ’ Mult
: (31ue only)

6 Sustained Rate of Fire (This may exceed 2.08
maximum dafly resupply rates if fired for
prolonged durations of time).

5 " Rate ef>F1re based on the daily resupply 1.51
rate plus the basic load. ’

4 _ ‘Rate of Fire based upon daily 1,00
— resupply rate. .

3 Rate of Fire based on the basic load being ) §
' fired in one day.

2 Rate of Fire based on 2/3 basic load being .34
fired in one day.

1 Light intermittent rate of fire. | .18
Source: USAFAS January 1980.
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Table 22.

Number of Tubes per fattery

Blue
Weapon Number of
System Tubes/Battery
81lmm IMP Mortar 3
107mm IMP Mortar 4
60mm IMP Mortar k!
155mm SP HOWITZER 8
203mm SP HOWITZER a
105mm HOWITZER 6
155mm HOWITZER 6
MLRS 9 1 aunchers
LANCE r
LARS 8 launchers

Weapon.

System
120mm Mortar
240mm SP Mortar
82mm Mortar

122 SP HOWITZER

122mm HOWITZER
152mm SP HOW]TZER

152mm HOWITZER
130mm GUN
203mm SP GUN

122mm MRL (BM-21)
240mm MRL

84
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Table 23. Indirect fire fractional damage.*

Target A1l Arty/Msl
except ICM ICM

Personnel (Attack) : .005 .2
Antitank Team (Attack) .005 2
Tank (Attack) .005 2
Medium Tank (Attack) .005 2
‘Armored Personnel e - 008 .2

Carrier (Attack) ' :
Truck - .005 .2
Air Defense Artillery 005 Wl
- Mfissile Radar
Air Defense Artillery .005 2
Air Defense Artillery .005 .2

Mcunted
Mortars .005 .2
Towed Artillery .005 2
SP Artillery . ' . .005 .2
Personne! (Defend) . .005 .2
Antitank Team (Defend) .005 .2
Tank (Defend) - .005 .2
Medium Tank (Defend) .005 2
Armored Personnal .005 .2

Carrier (Defend)

*The indirect fire fractional damage data contained in this table are

. for purposes-.of illustration only. See tables Vo! IIl Appendix B of

this report for the classified fractional damage values actually used
in the Jiffy model. ' .

8
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Table 24. Indirect fire mission distribution.

' Type of Mission

WP /Smoke/
IMumination H&I - Qther
BLUE:
Mortars: Light .03 .00 ' .97
. Heavy .00* o0 1.00
- '105mm Howitzer .03 .00 .97
155mm Howitzer .03 - .00 .97
203mm Howitzer .00 © .00 1.00
GSRS .00 .00 1.00
RED: _
82mm Auto Mortar .40 .00 .60
82mm Mortar ) .00 .03 .97
120mm Mortar .00 .03 , .97
- 240mm Mortar - .00 ‘ .00 1.00 .
122mm Howitzer .00* .06 .94
152mm Howitzer .00 06 .94
130mm Gun .00 .06 .94
203mm Gun : .00 . .00 1.00
122mm MRL .00 .00 1.00
' 240mm MRL : .00 00 1.00

*Fire smoke on gamer command.

Source: Red mission distribution obtained from CACDA Threats

- Div., March 1980. Blue mission distribution confirmed by

USAFAS ‘March 1980.
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Table 25. Manual minefield emplacement.*

Mines Required
Per 100-metar front

Minefield ) _ Man Hours
Lensity Antitank . “Antipersonnel cRequh-ed
1-4-8 164 1836 - 234
2-4-8 312 1936 v 279

- 3-4-8 459 1836 323

a, AT-APF-AP8 mine density per meter front,
b. AP mines requires combination of AP FRAG and AP BLAST.
¢. Man-hours are basad on laying rate of 4 AT, or 8 AP FRAG, or
16 AP BLAST Mines per man-hnur,
* SQURCE: FM 20-32, Tahle J-1, p. 204.

87

| Ry




- [ Y i £ v+ SR 18 0 S o e s e B T T S PR s L SRR T o ooy

Table 26, Mechanical mine plartar platoon capabilities.

Minefisid Fruatage Platoon-Hours

' iMaters) Required .

IF) ?HR,.)

Blue _ 1620 9 (AT & AP)
Blua | 2000 6 (AT only)
Red , 1000 2 (AT only) : a
SQURCE: FM 90-7. P, F-4, : t

ag -




Table 27. FASCAM minefield characteristics.

: Mine Density* Deﬁsity Mines/
Minefield - Meters Freont
Type of size S '
Delivery (meters) Antitank Antipersonnel Antitank Antipersonnel
Artillery 175 x 175 .006 .003 ' 1.08 ‘ .53

GEMSS 250 x 1060 .0013 .0003 .33 .08

SOURCE: Draft training circular for artillery delivered scatterable
mines, USAES/USAFAS, Nov 78. Test support package for the ground
emplaced mine scattering system (GEMSS) during OTII, USAES, October
1978. v _

*Since FASCAM minafields are not a constant 150m in width, mine
density is given in mines per square meter,
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Table 28. Antitank mire tank losses expected in
conventional minefields. ‘
Antitank Mine Density Expected Percent Tankf
Per Meter Front Losses. '
2 s
.5 27
1 . 52
2 63
3 75

SOURCE: FM 105-§, table H-25, p H-47. M15 AT Mine.
_No countermeasures. .
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Table 29. Antipersonnel mine casualties expected in
conventional minefields.

AP Mine Density Expected Percent Personnel
Per Meter Front : : Losses
2 . 20
4 ‘ 30
8 v : 40 i
12 | | - '
5 | 60
20 | 70
24 | | 80

SOURCE: FM-105-5, table H-11, p. H-6.
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Table 30. FASCAM AT czsua?ties,

AT Mine Exueciad Fercent
Density Casualtias
.09 7
.18 18
.25 o 23
.35 - 28
.53 39
.88 49
1.05* 56
1.75 64

SOURCE: Combat Development Experimentation Command briefing of TEMAWS
final results January 1977,

*1.05 was the only value played in current gaming.

Table 31. FASCAM AP casualties.

AP Mine Expected Percent
Density - Casualties ’
! ' . 8

2 - 18

o3 25

.4 . ‘ 31

S 40

5 48
SOURCE: USAES o

** 53 was .the value played during current gaming,
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Table 32, Acquisition discriminators.

Tactical Situation Attacker Defender
Meeting Engagement .80 .90
Attack Agzinst Delaying/ .75 . .90
Withdrawing Force : ‘
Attack Agafnst Hasty .50 .90
Defenses _

Attack Against Prepared/ .33 - .90

Fortified Defenses’

SOURCE: Gamer adaption from USACACDA TETAM
Effectiveness Evaiuation, TM1-74, 26 Apr /3

and USHC LFWG RuTe Manual, VOU XII, 14 Dec
' 71’ po A-IO
93




Table 33. Rela*ive target acguisition frequencies.

Target Categery  Attacker

Dismounted Antitank Weacons* 0.6

Blue system: 7TiW, DRAGUN, VIPER,
- ALLAR, PLIG

Red system: ki3 7, S06 4,
' Mznoack 391607

Light Armored Vepiclea*' | §.7

Blye systom: MARDER, AVLZ,
SP Vilcan, QIVAD

Red system: T12, T12A, BMP(R), -
BTR-60, BTR-50 (F0),
sTR-60 (P2}, 2SU-37-2,
LSU-22-4, 122w SP (IF)

Heavy Armored Vekicles*: 7.4
Biue system: CFV, IFY, . =
FOV/M113A1/M577A1,
ITvV
Red system: BMP, BROM-2, BMP (FCJ,
. BRCM (Zommand), BTR-FD
-. (Command)
Tanks* o | 19.0

Blue system: N30AL, MEOA2, N6OA3,
' M1, LEOPARD'1,
LEOPARD 2

Red system: T62, T72/T84,
155, 780, ASU-85

SOURCE: Developed from detection/acquisition frequency
distributions abtained from the Oynamic Tactical

Simulation Model (DYNTACS-X).
*ndated February 1980 by LACDA SWG Dir.

‘94

Defender
0.6

4.3

(91
»
[ B

10.9




s A bty Pt —— e, T A At iy s e A s

Tabie 34. Expected number of completeu firings
for cpen terrain.

Pange (km) 0-.5
a. Bl Systems:

Tanks:

XA, M60AL, MBOAY

+EOPARD 1, LEOPARD 2 .68
M6A2 .35
AT Weapons:

TOW ATGH .34
Oragon ATGM W31
ITV, [FV/CFV .41
YIPER .41
b. Red Systems:

Tanks: ' .
155, 162, T72/764, .53
T30

AT Weapons: .
SPIG0T ATGM, BROM-2 .35
100mm T12 A8
73mm Gun (BMP), SPG-9 - .51
RPG-7 ATRL .51
Assault Guns:

ASU 8 .68

NOTE: The expected number of comﬁleted firings

.5-1

- 1.30

.54

.65

.37

.55
A

gL

.64

1-1.5

1.30

64

.65

0
.05
.0

J1

1.30 -

.98
.0

1.30

.64
1.30

.98

.0

1.30

1.5-2  2-2.5  2.5-3
.92 .48 .16
.48 .24 .05
.45 .24 .08
.0 .0 .0
.01 .01 .0
.0 .0 :0
.58 .30 .10
.48 .24 .06
.92 Qo .0
.0 .0 .0
.0 .0 .0
.92 .0 .0

data (tables 34, 35, 36,

and 37) have been expandea to 16§ tables (tables B8-10 through B8-17).
These tables and the source are contained in the classified section Vol.

111, of this report,

Unclassified data for test and demonstration

_ purposes are given in tables 34, 35, 36, and 37.
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Table 35. Expected number of completed firings

Range (km)
a. 81de Systems:

Tanks:

WL, ME0A1, M6OAd
LEOPARD 1, LEOPARD 2
M60A2

AT Weanons:

Dragon ATGM
ITv, IFV/CFY
VIPER

b. Red Systems:

Tanks: '
155, 162, 172/764,
T80

AT Weapons:

TP IGO0, AlaoM, BROM-2
100mm 712

73mm Gun (8MP), SPG-9
RPG~7 ATRL

Assault Guns:
U

0-.5

.18

NOTE: - See table 34. .

.5-1

.39,

.39
.24
.40

0

.39
.78
.59
.0

for rolling terrain,

1-1.5  1.5-2  2-2.5

.48 .46 .24
.26 24 12

.28 .23 A2

.0 .0 .0
28 .2 .07
0 .0 .O

.30 29 .15
.25 .24 .12 t
.48 .46 .0
36 .0 .0
.0 QO .0

048 ) ’ o46 00

96

2.5-3

.08
.03
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Table 36.

Rahgg {km)

v'g. Blue Systems:

Tenks: '
- YMI, M50A1, MG0A3

LEOPARD 1, LEOPARD 2
- M6OA2

AT Weapons: -

- TOW ATGN
Oragon ATGM
ITV, IFV/CFY
VIPER
b. Red Systems:

Tanks:
155, 162, T72/764, T80

AT Weanons:
SPIGOT ATGM, BRDM-2

100mm T12 o
73mm Gun (BMP), SPG-9
RPG-7 ATRL

Assault Guns:
Qv

NOTE: See table 34.

"Expected number of completed firings
for hilly terrain.

0-.5 .51 115 1.5-2  2-2.3

.27 .85 .03 51 31
.25 .79 97 .58 .30
.25 023 .o .0 .0
.34 .93 1.07 .58 .13
.34 0 .0 .G )

27 .85  1.03 .61 .31
.52 1.5 1.9 1.16 .0
39 114 146 .0 .0
39 .0 .G .0 .0

52 1.58 1.94 1.16 .0

97
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Table 37. Expected number of completed firings
for mountainous terrain.

Range(km) 0-.5 .5-1 1-1.5 1.5-2 2-2.5 2.5-3
a. Blue Systems:

Tanks: -
XML, M60A1, MSOA3 ' 4
LEOPARD 1, LEOPARD 2 .42 1,48 1.52 1.08 90 - .48

M60A2 .23 .78 82 .56 .47 .24
AT Weapons: : ' '

TOW ITEM 21 J4 .76 .54 .45 .24
Dragon ATGM .20 .25 .0 .0 0 .0
ITV, IFV/CFV .28 .87 87 - .82 .14 .0
VIPER ..28 .0 0 .0 0 .0
b. Red Systems:

Tanks: ' _

T55, T62, 772/764, T8O .26 .93 .95 .68 .50 .30
AT Weapons: , ' .

SPIGOT ATGM, BROM-2 .23 .78 .82 .56 A7 .24
100mm T12 , .42 1.48 1.52 1.08 .0 .0
73mm Gun {BMPY, SPG-9 .32 1.11 1.14 .0 .0 .0
RPG-7 ATRL . .32 0 .0 .0 .0 .0

Aésao.ﬂt Guns: < '
ASU 85 . . .42 1.48 1.52 1.08 .0 .0

NOTE: See table 34.
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Table 38. Infantry personnel casualties associated
with antitank weapon losses in the Armor routines.

Infantry Lossas

Blue AT Weapons:*

VIPER | - 1
Dragon, MILAN - 2
TOW, PZIG (HOT) ' A : _ 3
Red AT Weapons:*

RPG 7 1
SPG 9 2
SP1GOT, 100mm T12 | 3

SOURCE: SCORZS *Jiffy* War Gaming Methodology, July 1975.
*Updated Apri] 1980 by CACDA SWG Dir.
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Table 40, Ambush-peréonnel'casualtiesf

Maneuver Firepower : ' Percent Casualties
Ratio Ambushed Unit Ambuching Unit
S =091 10 - © 20
1.0 -'1.8:1 2 ? 15
2.0 - 2.5:1 35> - 10
2.5 - 3.0:1 50 s
3.1:1 or greater | 70 - 2

SOURCE: Adaptation of USMC LFWG Rule Manual, VOL III, p. A-33.
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Table 41. Infantry Materiel Casualty Distribution.

Nomenclature . Loss Rate

Trucks 017
Personne! 1.060
Rifles . 1.0ud*
Grenade Launcher | ' .067
Lt MG .050
Hv MG ' v S .02
Lt AT WP (VIPER, RPG-7) - .050
Med AT WP (PRS MILAN, DRAGON, SPG-9)  .0S0
Recoiless Rifle (Lt) | 050
Recoiless Rifle (Hv), PZIG, T-12 .020

SOURCE: SCORES *Jiffy* War Gaming Methodology, July 1975, p. 103.
* Military Judgement.
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Tab}e 42. Crew losses per Blue weapon systems lost.

Weapon System
1. Ground: TOW, MILAN

2. Tank: MEQ Series/LECPARD I
XM-1/LEOPARD II

3. nrmorad Cnmbat Vehicles/Personnel Carrfers:
MI113Al, IFV/CFV, FOV MS 7Al

ITv, HOT
MARDER

4. Air Defense Systems:

SP VULCAN, DIVAD, ROLAND CHAPARRAL
HAWK

STINGER, STINGER POST, REDEYE
PATRIOT

§. Mortars and Field Artillery Systems:

60mm MORTAR

81mm MORTAR, M125A1
107mm MORTAR, MIOGAI
105mm HOW(T)

155mm HOW(T), XM198
155mm SP HOW

203mm SP HOW

GSRS, LARS

LANCE

6. HeHcogter g2
- AH-64, AH-IS, OH-58A, C, and D, ASH .

UH-1H,  UH-60A S

SOURCE: ADMINCEN, Ft Benjamin Harrison. IR, Nov 1978,
Reviewed & updated Military Judgment Feb 1979.
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Table 43. Crew losseﬁ per Red

Weapon System

1. Ground:
SPIGOT(FO)

2. Tank: -
T-80 - .
T-72/T-64
T-62, T-55
T-12, T-12A

weapon system lost.

Crew Losses

3. Armored Combat Vehicle/Pérsonne? Carriers:

8MP configurations, BTR-69
configurations

BROM configurations

ASU-85

4. Air Defense Systems:
SA-7 [MP
© SA-9 IMP
15u-23-4, ZSU-57-2, SA-8 MOD
I5U-37-2, Zs5u-23 .
8-60 .

5. Mortars and F1e1d Artillery Systems:
m
122mm MRL, 240mm SP MORTAR,
122mm HOW(T), 240mm MRL
122mm SP HOW
152mm HOW(T), 20omn SP GUN
. 130mm GUN
152mm SP HOH

" 6.. Helicopters:
HIP Series, HIND Series

SOURCE: CACDA, Threats Div.
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Table 44, Helicoptar sorties available per hour.

8lue Helicopters:

AH-64°
AH-1S
ASH
OH-580

Red Helicopters:

Hip-C, Hip-E, Hip-F
Hind-D

FUTURE AH

Hind (A)

105

Sorties Per Hour

0.43
0.58
0.43
0.43




Table 45,

3lue Helicopters:

AH-64 %
AH-1S
OH-58A, OH-58C, OM-580

UH-60A, UH-1H
ASH

Red Helicopters:

HIP-C
HIP-E

HIP-F
HIND-D

FUTURE AH -

HIND (A)

* Loads most desirab1e for Jiffy Gaming determined by

Type Ordnance

HELLFIRE
30mm HE
TOW MAXI
30mm HE -
None
None

None

§7mm Rocket
SWATTER
57mm Rocket
12.7mm Gun
SAGGER
SPIRAL

§7mm Rkt
12.7mm Gun
FUTURE ATGM
§7mm Rkt
23mm Gun
SWATTER
§7mm Rkt
12.7mm -

‘ m111tary ganing staff.

b R BN SR g

S A o e OSSPSR P TIR -SE agste  R

Helicopter ordnance loads.

" Raunds
-farried

16

1200
8

600

- None

None
None

64

4
128
2000
6

4
123
2000
16
128
800
4
128
2000

SOURCE: Air Force Magazine/March 1980, page 130-131.
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Table 46. Number of rounds* fired pe:- helicopter
pop~up (if no degraaation}.

Ordnance Rounds
Blue

Hellfire
TOW MAX!

-ty

‘Red

, FUTURE ATGM

SPIRAL

SAGGER

SWATTER

§7mm Rocket** 3

N 1t bt 4 e

Source: Determined by military gaming staff.
. *Rounds selected to compute Ithe number of pup-ups.
**Not used in the calculation of the number of pop-ups of the FUTURE AH;

however, the.57mm rockets are used to detsrmine the number of pop-ups of
other Red helicopters. '

107 -




Table 47. Predihiiity of line of sight for helicopters using pop-up tactics.
Terrain Category

Range in Dpan/Roiling Hi1ly/Mountainous
m;:re.;tto Co.g:ie;ﬂn;‘lonaf" H.sg;ggaénted l‘.‘angg‘h.:;onal Masis:;;gcénted
500 222 179 208 146
1000 57 .438 L3 165
1500 .6l .541 a7 352
2000 ,'.c:ss | .561 441 .368
2500 6% .628 566 .445
3000 665 | .618 560 - .486
3500 .577 .554 .68 .426
4000 .494 463 .366 .335
4500 406 .384 . .258 .286
5000 218 266 197 180
108
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Table 48, Classification of Afr Devense Systems
Committed by Range Factors.

Range Blue

Short STINGER
REDFYE
DIV.D
VULCAN

Medium STINGER (Post)

Long CHAPARRAL
‘ ROLAND
HAWK
PATRIOT

109 .

Red

25U-23

1SU.23-4

S-60

100w AAA

SA-7, ISU-27-2. ISU-K7-2

5A-9

SA-8
SA-6

SA-4

i




Status

+ Free

Tight

Hold
SOURCE «
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Table 49. Air defense weapon control factors.
Description Value

Weapons may fire a* any aircraft not .8
" positively identifi:{ as friendly. This

fs the least restrictive of the weapons

controls. '

Fire only at aircraft pcsitively b

identified as hostile according to

the prevailing hostile criteria.

Do net fire except fn self defense. . .l
"Statue™ and *Descriptions” were obtained from FM 4¢-1, para
6-4, p. 6-2, The nuimerical values were nbtaines from the

SCORES *Jiffy" War Gaming Methodolugy, July 1975, p. 74, and
modified by gamer judgement, August 1978.
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Table 50. Number of rdunds per burst of air defense systems.

System " Rounds/Burst
Blue:
$P vulean 60
DIVAD S a0
Red: .
Z5U-23-4 40
Z5U-37-2 90
) 11
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Table 54. Réduction of firepowerlscores.
N=1 (Red or Blue) N=3 N=2 or N=4

M N=3 (Blue only) (Red only) (Both Red and Blue)
1 .40 00 .00

2 .40 .20 .05

3 .60 .20 .05

4 .7Q : .40 .10.

5 .80 .46 .10

6 .99* .60 .20

*1.00 ifn E-War Adaptation to First Battle.

SOURCE:. E-War Adaptation to First Battle, CGSC, Fort Leavenworth, KS.
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Table 55. EW Missio.s Required to Jam Gne Unit.

N
1(AD)
2(AH)

3(ART)

4(MNV)

SOURCE: See Table 54.

BTue
1

3.
.
1

116

Red
15

3

-

15




Table S6.

Description

Uncommitted unit
Unit beyond direct fire
Reserve unit ccmmitted late

Unit on perimeter of main
battle area .

Unit in main battle
Unit hit by TACAIR

Combat intensity levels.

Apportionment

Factor
.001
.20
.50
.75
. 1.00
1.00
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Table 57. Battlefield equipment recovery and
repair percentage matrix (Blue only).

Losses to Indirect Fire Losses to Dfrect Fire

Blue Combat Posture Blue Combat Paosture
Atk Def Atk Def
Tanks ' .
Non-Recoverable ‘ 20 4Q
Recoverable 100 80 100 6Q
Div Repatir 80 80 n n
COSCOM Repair 20 20 - ‘5 , 5
Exceeds Theater 24 24
Repair .
Carrier, ARAAV
Non-Recoverable 20 40
Recoverable 100 80 100 60
" Div Repatr 52 52 23 23 |
COSCOM Repair 48 48 48 48
Exceeds Theater . 29 29
Repair f
Field Artillery & : C
Air Defense Arty K : ‘ : :
' Non-Recoverable 8 : 13
Recoverable : 92 87
Div Repair . 52 29
COSCOM Repair 32 49
* " Exceerds Theater 16 22

Regair ’ ‘

" SOURCE: Battlefield thipmcnt.Recovery and Repair Variable.
Percentage Matrix, US Army Ordnance Center} p. 8-2.

Reviewed and updated by LOGC, Jan 80.
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Table 58. Red equipment repairability.

Level of Days to Percent
Repafrability Repair Damaged
Recoverable | v

Light Damage ‘ 2 ' : - 40
" Medium Damage 5 - 30

Major Damage 10 2
Nonrecoveraﬁ?e ‘ - | 10

NOTE: 3ee table B=25 in Vol. 1II of this report for
classified Red equipment repairability values.
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Table 59. CLGP abort§ vs atmospheric conditions*,

Cloud Height Visibility Index

(Feet) Index 1 2 or3 4 5
4500 or more 5 .98 ' .95 .01 0
3000 - 4499 4 .97 .96 - .03 0
2500 - 2999 3 .93 .93 .07 0
2000 - 2499 2 .13 .73 .12 1]
1500 - 1999 1, .33 .33 .14 0
under 1500 0 0 0 0 0

SOURCE: AMSAA Monthly Report, June 1976, (U)
page 2-14 (confidential report).
*The entries in the taole under the Visibility Index Numbers are the
probabilities that atmospheric conditions will not abort CLGP rounds.
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Table 60. probability that dust will abort a CLGP round.

Vis* Light Dust Heavy Lust
1 . .40 ' .97
2 .40 1.0
-3 .40 1.0
4 1.0 1.0
5 1.0 1.0

*visibility conditions 1, 2, 3, 4, and 5 use respectively 44, 7, 5, 2, and
lkm data of the source. ' . :

SOURCE: Unclassified data from Confidential USACACDA/COAD/Analysis
Division (ATZLCA-CAA) memorandum dated 24 May 1979.
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Table 61. Artillery dust levels.

Max {mum S _
Dust Number Dust Level Description

84 or more 3 Heavy dust effects
37 or more ‘ : :
but less than 84 2 Light dust effects
less than 37 1 No dust effects
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Range
0-.
5.1,

1.5 -
2.0 -
2.5 -
3.0 -
3.5 -
4.0 -
4.5 -

Range

0 -
. o5 -
1.0 -
1.5 -
2.0 -
2.5 -
3.0 -
3.5 -
4.0 -
4.5 -

3.0
3.5
4.0
4.5

5.0

(km)
.5
1.0
1.5
2.0

2.5 ¢

3.0
3.5

4.0 -

4.5
5.0

Table 62.

.29
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

wob - P b
. . . .
0O O O O

1.
1.0
1.0
1.0
1.0

Visibility Index*

.4

4, 5 3
4 3
00 - .00
GO .00
.22 .08
40 0 .21
.82 .32
1.0 .40
1.0 -.40
1.0 .62
1.0 1.0
1.0 1.0
Heavy Dust
45 3
.00 .00
.18 .07
.48 .30
.96 .46
1.0 .59
S 3 R |
1.0 1.0
1.0 - 1.0
1.0 1.0

1.0 1.0

2
1,2

%R 88

1.0

.70
1.0

1.9

1.0

1.0.

oo oAt 1 s

Probability of "TOW" Abort.
Lfght Dust

1

1

.m
.02

22

.35
.45
.53

1 A AL W 8 L AR

(AH Index) .
(Armor Index)

(AH Index)
{Armor Index)

050 i

.74
.94

1.0

*In the Armor/Antiarmor routine visibility conditions 3, 4, and 5 use °
respectively the 5,2 and lkm data from the source, and conditions 1 and 2

both use the 7km data.

Ia the AH subroutine condftions 1, 2, and 3 use

respectively the 44, 7 and Skm data, and conditions. 4 and 5 hoth use the

SOURCE:

- 2km data from the source

“Unclassified data from Confidential USACACDA/COAD/Analysis

Division (ATZLCA CAA) memorandun dated 24 May 1979
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Tablc 53. Probability of Laser Abort (Aerial Round)
Light Dust -

Visibility Index*

Range (km) 4, 5 3 2 1
0-.5 . 00 .00 .00 .00
.5 - 1.0 .00 .00 .00 .00
1.0 - 1.5 .16 .00 .00 .00
1.5 - 2.0 .30 .09 .05 .00
2.0 - 2.5 .40 .20 16 .08
2.5 - 3.0 1.0 28 .23 .15
3.0 - 3.5 1.0 .37 31 .20
3.5 - 4.0 1.0 .40 38 .25
4.0 - 4.5 1.0 .40 40 .29
4.5 - 5.0 1.0 .67 .40 .38

Heavy Dust

Range (km)- 4,5- 3 2 1
0-.5 .00, .00 .00 .00
.5 -1.0 .03 .00 . .00 .00
1.0 -.1.5 .83 .15 12 .07
1.5 - 2.0 .57 .31 26 .20
2.0 - 2.5 1.0 44 .39 30
25-3.0 - 1.0 .56 .50 .38
3.0 - 3.5 1.0 J4 .58 45
3.5 - 4.0 ' 1.0 1.0 J7 . .51
4.0 -45 " 1.0 1.0 1.0 .56
4,5 -5.0 1.0 1.0 1.0 .61

SOURCE: - Unclassified data from Confidential USACACDA/COAD/Analysis
Diviston (ATZLCA-CAA) memorandum dated 24 May 1979. ~

*Y{sibility conditions 1, 2, and 3 in the table correspond to the 44, 7,

and 5km data, respectively, in the source literature. Conditions & and 5
correspond to the 2km data in the source literature. ’ :
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